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Index Milling Attachment for Lathes. 





The accompanying engraving shows a 
very simple attachment that can be used on 
any engine lathe or cross slide of turret 
lathe or screw machine, and that will enable 
toolmakers to flute taps, reamers, etc., make 
cutters, ‘‘slab” bolts, slot screws, or do 
other light milling required in a tool room 
or small shop. The attachment will mill 
work 64 inches long and 23 inches in di- 
ameter ; it is held on the lathe carriage in 
place of tool-post by means of a steel bolt 
furnished, and the construction is such that 
back center can swing to one side, or be 
raised or lowered before clamping for mill- 
ing angles and tapers. When in use, the 
arm supporting back center projects across 
the lathe on left-hand side of carriage ; the 
toolto be milled is held on the centers of 
attachment and the cutter is revolved in 
lathe, preferably on an arbor fitted to taper 
hole in spindle. Index plates are not fur- 
nished, as it is designed to use the change 
gears of lathe on which it is used, giving a 
wide range. The stop pin is adjustable so 
that it can be used with any size of gear. 
For larger work, such as cutters, gears, etc., 
(ne arm ean be removed and work held on 
taper-shank arbors fitted to spindle. 

This attachment is also made to use split 
spring chucks with ‘‘ drawing in” spindle, 
and will hold from + inch down to the 
smallest diameters. 

The maker does not claim that this fixture 
will stand up totakea heavy cut with a 
large mill with coarse teeth, but that with 
properly adapted cutters and 
ordinary care it will be found 
very efficient, is simple in oper- 
ation and easy to apply. It is 
made by Ernest F. Robbins, 
Burrville, Conn. 
ee 
Vertical Feed, Power Match- 

ing Machine. 

This is a substantial machine 
intended for tongueing and groov- 
ing short stuff for boxes, bottom 
boards for wagons, sheathing 
and work that is not parallel on 
its edges, nor of equal widths. 
The frame is made of plate sides 
and with large floor base. The 
matching works consist of an 
arbor made of best quality cast 
stee] 1,%, inches in diameter, run- 
ning in self-lubricating bearings 
of good length. The arbor car- 
ries either two matching heads 
or two sets of saws, one for 
tongueing, the other for groov- 
ing. These run below the platen 
on either side of an adjustable 
fence. The face of the feeding- 
in platen is lower than the feed- 
ing-out platen to accommodate 
the cut, The arboris adjustable 
vertically to allow for wear or 
difference in the cut. 

Che feeding mechanism is very 
substantial, consisting of four 
feed rollers, driven by a train of heavy 
gearing at the base of the machine. 
Changes of feed can be made by simply 
changing the size of the feed pulley. 
The fences are adjusted to the heads by 





a wedge arrangement between them, moved 
by a screw which graduates their move- 
ment so the tongue and groove can be 
placed in any desired position on the ma- 
terial. There are two idler rolls in each 


What Has Ecomony To Do With Com- 
pressed Air? 


By FranNK RICHARDS. 








While we are considering the economy in 





MILLING ATTACHMENT, 


of the fences to relieve the friction of the 
feeding rolls. The driven rollers are held 
against the material by strong, coiled springs 
which are graduated by screws and hand 
wheels. In front of the first-feed rollers is 


MATCHING 


placed a small stand to prevent a piece of 
material being crowded beside one that is 
passing through. 

The machine is made by J. A. Fay & Co., 
Cincinnati, O. 






the use of compressed air as a means of 
power transmission, it may not be amiss to 
think of the many purposes for which com- 
pressed air is employed, and to which this 
consideration of power economy does not 
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apply. We may say, indeed, that in a large 


majority of cases in which compressed air 


is used the question of power economy does 


not apply. Even inthe use of compressed 


air for driving rock drills, the field which 


still probably employs one-half of all the 
compresssed air that is used, the question 
of economy, or the comparative cost of 
operation, so far as it bears upon the em- 
ployment or rejection of the system, is not 
worth considering, because in this field 
compressed air has no competitor, unless 
hand power may be said to be one. In the 
use of compressed air for operating the 
brakes upon railway trains, a service which 
employs more air compressors than any 
other line of service in the world, the 
economy of power in the use of the air for 
the purpose has nothing to do with the 
case. Though the compressors employed 
for this service use double the steam that 
they should use for the work that they do, 
and double as much steam as the best de- 
signed compressors would use for the same 
work, there would be no thought of throw- 
ing the air brake off the trains, if those 
‘‘compressing pumps” used double or four 
times as much steam to do their work as 
they use now. The cases are few in which 
compressed air is employed merely as a 
means of power transmission and in com- 
petition with other means of power trans- 
mission, meeting them upon equal terms, 
and with no consideration but that of the 
comparative economy with which the power 
is transmitted. There are many cases that 
are clearly cases of power transmission, or 
cases of work to be done at a distance from 
the source of power, where the question as 
to whether the power is to be applied con- 
tinuously or intermittently may be a most 
important factor in the general problem. 
Compressed air is unique among 
all power transmitters, in that 
it is always and instantly ready 
to do its work to its full capacity, 
and yet it charges nothing for 
its services, except when it is 
actually employed. Others may 
or may not propose to do the 
actual work a little cheaper, but 
they expect to be an expense for 
maintenance all the while. A 
single air-compressing plant is 
capable of operating the switches 
and signals upon a section of 
railway 20 miles long, and when 
the pipes are once filled with the 
compressed air that air does not 
condense or suffer loss or deteri- 
orate in any way, except as it is 
used. Electricity makes open 
confession of its inability to do 
this intermittent work, in that 
while in the switch and signal 
service it is actually employed 
to give the wink to the air as 
to what is wanted, the air does 
the work. It need not be said 
that steam could not do this 
work, for its strength would all 
be turned to water before the 
end of the pipe was reached. 
The ‘‘compressing pump” of 
the air brake service being famil- 
iar to all railroad men, and being 
at hand or easily procurable by 
railroad shops, has been always 
ready in those shops with its supply of com- 
pressed air, and this ready supply of com- 
pressed air has led to the general employment 
of it in railroad shops and in railroad service 
for a variety of uses. Whatever it is tried for, 
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its use for that purpose continues, and one 
thing leads to another. These uses of com- 
pressed air in railroad shops continually 
increase, and the volume of air used in- 
creases, and the increasing demand for air 
is met by setting up additional compressing 
pumps in succession, until, in some in- 
stances, as many as eight of them have been 
employed together to supply a single shop. 
It is evident here that power economy 
could have little to do with the case ot 
some thought would be given to the eco 
nomical compression of the air, and a good 
air compressor would take the place of the 
air-brake pumps as a means of supply. 

A recent paragraph tells how a master 
mechanic does his whitewashing by com- 
pressed air: ‘‘An old freight car has been 
fitted with three air-brake pumps and two 
reservoirs,” instead of one air compressor 
and reservoir, ‘‘the pumps being driven by 
steam from an engine (locomotive) and a 
pressure of 40 pounds being maintained in 
the reservoirs. The car and engine 
are run upon the track alongside the 
building to be whitewashed. By a 
system of piping the air is carried 
into the building, and to the long 
iron nozzles used by the men in ap- 
plying the fluid. Each man has an 
fron tube with a funnel-shaped end, from 
which the whitewash is sprayed upon the 
woodwork. To each nozzle are attached 
two lines of hose, one supplying the air 
and the other the whitewash. The air 
rushes into the cylinder of the noz- 
zle and its pressure causes a suction 
that brings up a stream of white- 
wash and at the same time expels 
it in the form of spray.” There can 
be no doubt of the success of this 
scheme, but if it pays to use a loco- 
motive and three brake pumps, and 
all the rest of it, for such a job there 
must be economy in compressed air 
if economically compressed. 

The progress in the use of com- 
pressed air thus far seems plainly 
to indicate that its wider application {jj 
is promoted more by having asup- 
ply of it ready at hand or easy to 
get than by showing how cheaply 
the air may be furnished. Those 
who are introducing small, cheap 
compressors that work with reason- 
able economy are doing excellent 
missionary work for compressed air. 
Further along, as large permanent 
plants are established, we may be- 
lieve that the minutest economies 
will receive the consideration that 
they deserve. 
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Cutter Grinder. 

We give on this page four views of a 
cutter-grinding machine of somewhat novel 
construction, the product of an English 
tool builder—Alfred Herbert, Coventry, 
England. 

The machine is in reality mounted upon a 
round column which carries a shelf, but to 
economize space this column bas been left 
out in engravings. As shown in Fig. 1, the 
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machine is seen to consist essentially of a 
slide carrying centers between which the 
work is held, while aslide at right angles 
to this carries the spindle head. The cen- 
ters can be set at any required angle to the 
slide upon which they are mounted for 
grinding tapered cutters or the radial teeth 
of cutters, and such cutters as shown in 
Fig. 1 can, if desired, be arranged to slide 
upon the arbor in passing the wheel, this, 
n our Opinion, being the preferable prac- 
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end of this spindle, and can be presented to 
the work in almost any manner. Fig. 2 
shows the arrangement for grinding the 
radial teeth of a cutter; Fig.3 an angular 
cutter, using in this case a universal head 
which forms part of the ‘machine, and Fig. 
4 using a dished or cup wheel to give a 
straight clearance. In this last instance, a 
hooked tooth rest is used upon the side of 
the cutter opposite the wheel. 

Special spindles or holders of various 



















Fig. 2. 





Fig. 3. 


Fig. 4. 


CuTTreER GRINDER. 


tice. One of the centers is provided with 
a spring, which facilitates putting in and 
removing the work. 

The head carrying the wheel spindle is 
moved by a slide to or from the centers and 
is universal, being adjustable vertically, 
and also swiveling in horizontal and ver- 
tical planes, as shown in other views. 

The wheel spindle is of steel, hardened 
and ground, and runs in dust-proof ball 
bearings. Wheels can be placed upon either 


forms can readily be fitted to the universal 
head for holding taper shank or other forms 
of cutters. The largest cutter that can be 
swung upon the centers is 74 inches; dis- 
tance between centers, 18 inches; travel of 
table, 10 inches. 

—- 

Hartford, Conn., is proud in possessing 
the largest and most powerful locomotive 
steam fire engine in the world. Over 10 
feet high and 17 feet long, it weighs 84 tons, 
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and can throw 1,350 gallons of water per 
minute. The boiler contains 301 copper 
tubes. This engine at her first trial threw, 
through fifty feet of hose, 34 inches in di- 
ameter, a horizontal stream of water a dis. 
tance of 348 feet and threw two streams, 
each as large as that thrown by an ordin»ry 


fire engine, a distance of over 300 feet. The 
road-driving power of the engine is applied 
through two endless chains running over 


sprocket wheels on each of the main rear 
wheels, permitting these wheels to be driven 
at varying speeds when turning corners, 
The engine may be run either forward or 
backward and can be stopped inside of filty 
feet when sunning at full speed. When in 
the house the boiler is connected with ste«m 
pipes from a heater in the basement and 
steam is always kept up to about ninety- 
five pounds, which would run her about a 
quarter of a mile. The fire-box is kept fu)! 
of material ready for lighting, and a stce] 
arm under the engine carries a quantity of 
waste saturated with kerosene ;in cl se 
proximity toa card of matches in a holder 
under ascratcher, the latter being attached 
toaring inthe floor. At an alarm of tire 
the steam pipes are disconnected, the throt- 
tle opened, and before the engine his 
moved six inches, the cord pulls the scratch- 
er and the rod carrying the blazing waste 
swings around under the fire-box, igniting 
the shavings and wood. Cannel coal is 
burned and steam enough can be generated 
in two minutes to run the engine at a speed 
of 31 miles an hour.— Zhe Fireman's 
Herald. 
a eee 
An Inspector’s Strange Ex- 
perience. 





An inspector in our northwestern 
department writes to us concerning 
an experience that recently befell 
him, as follows: ‘tI had an expe- 
rience a few weeks ago, which | 
should be quite reluctant to repeat 
under the same circumstances, :f it 
could be avoided as well as not. [ 
called to make an inspection at a 
stone works here, where they have 
two boilers, but use only one ata 
time. The engineer was working 
at his two pumps, which he could 
not get to throw water, and was 
scolding because he had no steam 
to run with, although he had had 
plenty only a short time before. 
The tubes in the boiler I was go- 
ing to inspect were badly choked, 
and, in fact, nearly filled with soot 
from the coal. I thought that might 
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be the trouble with the boiler they were us- 
ing, so I opened the front of that boiler 
and looked into the tubes. JZhey were 7 
hot I looked for the water. It was gone. 
I looked under the boiler to see the fire, and 
jets of burning gas were actually spurting 
out between the rivets on the seams over tie 
fire. And the engineer was still workiug 
at his pumps, trying to get some water. | 
had a queer feeling just at that instant. | 
got the engineer away from the pumps *s 
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goon as possible and had him draw the fire ; 

and I could see the gas burning along the 

seam while the fire was being drawn. As 
soon as it was darkened in the arch a little, 

[could see that the sheet on the bottom of 

the boiler was red hot for a space about 

three feet square. As soon as the boiler 
cooled down we opened the manhole, and 
found the inside to be bone dry. The out- 
come was that the seam next to the bridge 
wall was badly fire-cracked and sprung, so 
that a new sheet had to be putin. The tubes 
al! had to come out, and all the seams on the 

fire surface had to be re-calked; which I 

consider to be a very fortunate escape.” 

We have no comment to make upon this 
report, at present, beyond the statement 
that the inspector in question is a thorough- 
ly honest and competent man.—7%e Loco- 
motive, 

=>: - 

On the Cultivation of the Inventive 
Capacity by the Solution of Construe- 
tive Problems. 

By LEICESTER ALLEN. 

| have received a considerable number of 
solutions to problems Nos. 6 and 7, printed 
May 3d, and will now present some of these 
solutions. The first one I will present has 
been contributed by Mr. J. T. Slocomb, of 
Providence, R. I., who has greatly con- 
tributed to the interest that has been mani- 
fested in these problems from the outset. 
The following is a description of his device 
which is illustrated in Figs. 1 and 2. 

A and B are intended to have teeth, and 
the same letters in each view represent the 
same parts. The support C shown in Fig. 
1 is removed in Fig. 2, so as to more clearly 
show the arrangement of parts. The sup- 
port @ is an arm keyed to the spindle car- 
rying the ratchet wheel D; and at its outer 
extremity is a pivot G upon which rocks 
the bent lever H. This lever is connected 
at its opposite extremity to the pawl lever 
E by a slide-block arrangement shown at 
fF’, which works in 
a slot J in the lever 
H the block being 
pivoted to the pawl 
lever H, as shown 
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at present, I cannot call to mind definitely. 
If any one can point out where it is 
now in use, I shall be glad to have it 
made known. Mr. Slocomb has also con- 
tributed a solution to problem No. 6, the 
consideration of which I defer for the 
present. 

The next solution I will present has been 
sent in by Mr. H. D. Penney, of Chelsea, 
Mass. In this solution Mr. Penney has 
adopted the same principle that I used in 
solving the problem before giving it out ; 
but his method of treatment varies some 
what from that which I used. His move 
ment is illustrated in Fig. 3. His descrip- 
tion is as follows : 

In the figure p is the given ratchet wheel 
actuated by the lever ) and pawl e, as given 
in the problem. On the stud A in front of 
the ratchet wheel is placed the disk 7 
which is fast to the stud and does not turn. 
This disk contains a radial slot y in which 
the block ¢ is free to slide back and forth, 
and is connected to the lever / by the link 
d. The arm a is free to vibrate on the stud, 
and is connected to the block ¢ by the link 
d', and carries a pawl ¢ at itsouterend. As 
the lever / vibrates, motion is communi- 
cated to the block ¢ by means of the link ¢, 
which slides back and forth in its slot, 
which, in turn, communicates {its motion 
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at A. When the ~-) B 
lever H, which \ | American Machinist 
works upon the 


spindle Z, is rocked 

upon the spindle it 

performs two func- 

tions; it moves the 

ratchet wheel in 

the direction shown 

by the arrow in Fig. 2, the pawl M then 
engaging in the teeth of the ratchet; at 
the same time it causes the sector arm WV to 
move in the direction indicated by the arrow 
placed near its pawl ’, causing this pawl 
to pass over twice the number of teeth that 
it would pass over by virtue of its motion 
relatively to the spindle Z. When the 
action of the lever # is reversed, the pawl 
M, having engaged the teeth of the ratchet, 
moves the wheel through an arc correspond- 
ing to half the number of teeth it has just 
passed over, and hence moves the wheel 
through the same arc that it was moved by 
the pawl M during the previous motion of 
the lever #. It is, of course, to be under- 
stood that the distances between the centers 
(’ and Z Zand O, and the radii P P’ must 
be so proportioned as to give to the pawl M’, 
at its point, the same motion during the 
reverse movement that the point of the 
pawl has during the initial movement. 

This movement completely solves problem 
No.7, as announced. Of course, I did not 
intend such a refinement of the movement 
as would exclude any little variation be- 
tween the are described by the initial rock 
lever, and the are described by the ratchet 
wheel resulting from backlash; and I 
make this remark now in advance for 
other solutions that will be presented. Mr. 
Slocomb’s movement can be made as strong 
as may be desired, and in every way admits 
of good mechanical construction. However, 
I think it has been anticipated, and that it 
already exists in some mechanism which, 
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INVENTIVE 
through the link d to the lever a. The 
levers « and /, and the links / and d’ being 
alike, the motion of the arm a is equal to 
that of the arm J, but in an opposite direc- 
tion ; therefore one pawl drives the ratchet 
forward while the other is making the 
return stroke, and through an equal are. 

Mr. Penney’s solution is capable of a 
good, strong and durable mechanical design 
and every way meets the requirements of 
the problem. I will now, in Fig. 4, present 
my own solution referred to in my article of 
May 3d. Not that I deem it any better than 
either of those already presented, nor than 
others yet to be presented. But as its study 
was the origin of the problem, and as its 
details vary somewhat, it may be of interest. 
The history of this movement is as follows : 
I was designing a machine or register which 
required that each register wheel should 
move in opposite directions of the move 
ment of a rocker arm /, in the figure, that 
is to say, when the lever moved from A to 
B the ratchet wheel W should move in the 
direction indicated by the arrow. To ac 
complish this result I employed the bent 
arm 1 L’ and the linkage system A A” WV 
kK’. The bent arm was fitted to turn on 
the spindle around the center (, and the 
link A was sleeved on the hub of the lever. 
The links A” A’ were respectively pivoted 
to the outer extremities of A and /’, and 
also to the lower end of the link A’”. This 


link was pivoted at the upper end to a fixed 
support 


M, carried by the spindle, and 
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oscillated on the center 0’. A motion of 
the outer end of 7 toward B, caused 1 to 
move in the direction shown by the arrow 
at its extremity, and the links A A’ W 
being of equal lengths, center to center, the 
link A’ will be pulled toward the right, 
while the link A” will be pushed toward the 
left, the link A” being at the same time 
moved from the point C, position (’’, shown 
in dotted outline, into the position C C 

It will be seen that in each of these posit- 
tions the center of the pivot joining the 
link A’ with the other links lies in the 
horizontal line 7/7 H’’, and that in 
positions the links in the system will have 
the same position relatively to each other 
and to the bent lever /, 1) that they would 
have, were the links A A” pivoted to a 
stud in a sliding block whose center moves 
in the line // /7. In these extreme posi- 
tions, which measure the limits of the are 
through which the ratchet wheel can be 
made to move by a pawl placed at either 7’ 
or 7”, the effect is therefore that of a parallel 
motion of (" to C” of the center of the 
pivot in the lower end of A’. If the pawl 
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PROBLEMS. 
be placed at ? the movement of the ratchet 
wheel will take place during the upward 
movement of /, and if placed at FP’ the 
movement of the wheel will take place 
during the downward movement of /.. If 
a pawl be placed at each of the positions 
P and 7’, both pawls pointing in the direc 
tion shown, the wheel will turn in the same 
direction, and through equal ares both in 
the upward and downward movements of 
. If the pawls be arranged to point in 
opposite directions the wheel W will simply 
be turned in opposite directions during the 
upward and downward movement of the 
arm /.. If the pawls be reversed so as to 
point in a direction opposite to that shown 
in the figure the wheel will be turned in 
the opposite direction to that indicated by 
the arrow in the figure, and through equal 
ares, during both the downward and up- 
ward motions of /. The pawls may be 
made to engage the ratchet teeth either by 
balancing them so that gravity will hold 
them to their work, or springs may be used. 
Mr. William A. Morse, of Yonkers, N. 
Y., writes that he has been greatly inter- 
ested in the solutions of the constructive 
problems presented in the AMERICAN Ma- 
CHINIST, and has sent in three excellent 
solutions to problem No. 7. The first of 
these is illustrated in Figs. 5 and 6, being 
respectively a side view and an end view of 
the device. I quote from Mr. Morse’s letter 
the description of his several solutions : 


‘In Figs. 5 and 6 the given parts are 
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indicated as in the problem, / {is an arm 
keyed to the shaft Cin the rear of the 
ratchet. /' is a lever pivoted upon the 
stud Jin the arm #7; // is a cam roll upon 
a stud in an extension upon B, and engages 
inaslot in /. Dand @ are pawls engag- 
ing the teeth of the ratchet. 

‘As the long end of B is moved in the 
direction of the arrow, the wheel will be 
rotated to the left by the pawl /), while the 
lever /’ moves to the right dragging the 
pawl (/, 

‘‘When the lever #2 is moved in the oppo- 
site direction the pawl /) will drag, while @ 
will engage the teeth and rotate the wheel 





to the left, moving through equal ares for 
both movements of 2. This is shown by 
the dotted lines.”’ 

The second solution contributed by Mr. 
Morse, is shown in Figs. 7 and 8. Here 
the added parts are as follows: 

G@ isa pawl arm loose upon the shaft C, 
and having a bevel-gear segment upon the 
hub; a bevel gear of equal pitch diameter 
is placed upon the hub of B.  F is an inter- 
mediate bevel pinion pivoted on a stud in 
the collar / which is keyed to the shaft. 

It will be obvious that when 2 is swung 
in either direction the ratchet will be rotated 
constantly to the left, and will move through 
equal ares for either direction of 2, 

With reference to the third solution sent 
in by Mr. Morse, he states that it was sug- 
gested to him by another gentleman with 
the request that he (Mr. Morse) would send 
it in with the two already given. The de 
vice is illustrated in Figs. 9 and 10, respec 
tively a plan and elevation. 

The given parts are designated as in the 
previous figures. ( is an arm loose upon 
the shaft Ccarrying the pawl //. HL isa 
slotted piece fast to the shaft and isa 
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block free to slide in the slot, being held in 
place by tongues and grooves. 

/ and J are links forked at one end and 
jointed to the pawl arms. The other ends 
are jointed to the block /’ upon the pin A, 
AK being solid in F. 

When /} is moved in the direction of the 
arrow, the pawl /) will rotate the wheel to 
the left. The block / will be pushed by 
the link 7, and will pull / and G, dragging 
the pawl //. When / is moved in an oppo 
site direction, // will rotate the wheel and 
D will drag, the motion of the wheel being 
always in one direction and through equal 
arcs, 

This very interesting solution corresponds 
in principle so closely with that given by 
Mr. Penney that they may be considered 
substantially identical. It is profitable, 
however, to consider the various ways in 
which a nrechanical principle may be ap 
plied. 

A very unique solution has been con- 
tributed by Mr. James C. Dawley, Jr., of 
Springfield, Ohio. This is shown in Figs. 
11 and 12 and appears to satisfy fully the 
conditions of the problem. In this solution 
the principle of linkages is employed, but 
in different manner from any other solution 
yet received. With reference to this solu 
tion, Mr. Dawley writes as follows: 

‘‘My method of obtaining the desired re- 
sult, namely, the rotation of the wheel A in 
the direction of the arrow for both the up 
and the down motion of the lever B, is to 
make the link a fast to the shaft (, the link 
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d being free to rotate about the shaft C, 
and the link 4 pivotally connected to the 
link a. At the extremities of J and cisa 
roller e which works on the double incline /. 
When the lever B is moved down, the pawl 
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Machine Shop Milling Practice.—X. 





3y Horace L. ARNOLD. 
Figs. 55 to 61, inclusive, show the Brown 
& Sharpe pillar milling 
machine No. 24, Lipe’s 
patent. This machine 
weighs about 3,950 
B _ pounds only, and takes 
a floor space 52x103 
inches, is driven by a4- 
inch belt on a 3-speed 
cone, the largest step of 
cone being only 11 inches 
diameter ; the cone is on 
a worm shaft and drives 
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Vig. 13 
INV ENTIVE PROBLEMS. 


at the right of B rotates the wheel A in the 
direction of the arrow, the links uw ) ¢ and d 
remaining in the position shown by the full 
lines. When the lever is moved up, the in- 
cline f comes in contact with the roller « 
and forces it to the dotted position, thereby 
rotating A in the direction of the arrow. 
Immediately after the incline leaves the 
roller, the spring g pulls the links to their 
full-line position again. Upon the down 
motion of the lever B, the lower portion of 
the incline / will again come in contact with 
the roller ¢ and move the links to the dotted 
position and rotate the wheel A at the same 
time the pawl on the right of DB comes into 
operation.” 

Mr. L. C. Sharp, of the Omaha Electrical 
Mfg. Co., writes that he is very much in- 
terested in these problems, and hopes they 
will be continued. I beg to thank this gen 
tleman for the encouragement contained in 
his letter, and also for the solution to Prob- 
lem No.7 which he has contributed, with 
which I will conclude the present article 
and which is presented in Fig. 13. Mr. 
Sharp describes his device as follows : 

‘‘In this solution the crosshead /) moves 
up and down on the 
slide HW, and the arms 
F F engage alternately 
in the teeth of the 
ratchet wheel A, one 
arm pushing the wheel 
and the other pulling 
it. The slide / may 
be rigidly attached to 
the shaft (. You may 
observe that the arms 
F F spread out a little 
at the bottom. I have 
arranged it thus so that 
they will always have 
a tendency to hug the 
ratchet wheel closely. 
For heavy duty, I 
presume, I should 
attach a heavy spring 
between the arms to 
hold them down to 
work. I should, of 
course, then expect 
considerable noise by 
kicking.” 

I find that the an- 
swers to Problem No. 
6 will require more consideration before pre 
senting them than I have yet found it con 
venient to bestow upon them. They will 
receive attention in a future number. 

ee 

A force of one pound moving at the rate of 

one mile in one minute equals .16 horse power. 














the spindle through a 
worm gear only 6 inches 
diameter with 40 teeth, 
and the cone and worm shaft is ex- 
tended through the head stock and carries 
a friction disk which drives the feed, 1} 
inches per minute, maximum, at 22 revolu- 
tions of mill spindle, which was the speed 
used when the cut shown in Fig. 60 was 
made. The out-board end of the spindle 
is supported by the overhead sliding arm, 
and also by the extremely light and seem- 
ingly wholly inadequate double diagonal 
brace, friction-held by bolts and washers in 
adjusting slots, as shown in 
Figs. 55, 56 and 58. Small 
and unsubstantial as this 
brace appears to be it is so 
effective as to support the 
spindle with what was, so far 
as could be judged from care- 
ful inspection at work, perfect 
efficiency under the strain 
of the 9-inch cut shown in 
Figs 56 and 60, which were 
photographed for this article. 

This Brown & Sharpe 
‘‘Lipe” machine is a most 
interesting example both be- 
cause of its surprising effi- 
ciency per pound of total 
weight, and its wide diverg- 
ence from common practice 
in the out-board mill spindle 
support, and because the 
means for driving the spindle 
seem very much too small 
and unsubstantial for such 
cuts as the machine takes 
with perfect ease. This ma- 
chine has also an extremely 
interesting ‘‘ personal” his- 
tory, as detailed to me by 
Mr. Viall, to whose notice it 
was brought by those who were very favor- 
ably impressed by its performance while 
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approval, and to secure these details, many 
of which were not covered by patents, Mr. 
Viall advised the purchase of the patent 
by the Brown & Sharpe Co. Two or three 
of the machines were built and sent out 
with the worm drive, and in Mr. Viall’s own 
words, ‘‘ tore themselves all to pieces,” and 
had to have the worms and worm gears 
changed in tooth shape; at this time Mr. 
Viall was strongly opposed to the use of a 
worm drive. In order, however, to save an 
entire rebuild of these machines, experi- 
ments were instituted to find a suitable 
worm and worm gear tooth, resulting in 
such a degree of success that Mr. Viall is 
now one of the most pronounced advocates 
of worm-driven mill spindles ; and, indeed, 
such evidence of the great effectiveness of 
worm-driving is in my possession from 
widely different sources as to warrant the 
statement that the spiral or ‘‘ worm” drive 
is probably superior to any other for mill 
spindles. 

It would seem impossible that the thin, 
light casting which forms the out end sup- 
port of the mill arbor in these machines, 
should prove at all adequate toits work. 
The eye is so accustomed to substantial 
knees and foot stocks in this place, that the 
thin, long friction-held brace shown in use 
in the accompanying illustrations has the 
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in the shops of its inventor, Mr. Lipe, 
of Syracuse, N. Y. After repeated solici- 
tations Mr. Viall finally went to Syracuse 
and saw the machine, and was very 
unfavorably impressed with the worm 
drive; the machine, however, embodied a 
number of details which met Mr. Vial’s 


appearance of being the best thing possible, 
and very poor at that. It looks like a make- 
shift applied to a machine of such originally 
unsuitable form for its work as to make 
any good outer spindle support an impossi- 
bility. It is perfectly certain that the mill 
making such a cut as is shown in Fig. 60, 
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9 inches in width with the work fed against 
the revolution of the mill, must be he 
down to its work; and until I saw th 
machine actually making a heavy surfa 
cut I did not believe the mill spindle was 
so supported by the out end brace as to b 
capable of any performance approachiny 
what it really can do with perfect ease ani 
steadiness. No difference how heavy a 
overhead round arm with a down-hangir 
end to support a mill arbor may be made, i 
yields very easily through a small arc 
vibration, and does not give the absolu: 
certainty of unvarying mill position whi 
is needed to force the teeth of a mill 
sink into the solid body of the metal cut, 
they must be forced to make them cut at al 
and while the overhead arm is far bett: 
than no support for the out end of the mil! 
spindle, it also falls far short of an ide 
abutment to resist the separating influenc: 
of small angle metallic wedges driven b: 
tween a plane and a cylinder, which is wh 

a mill arbor support really has to resist, an: 
in fact, no overhead arm can, alone, possib 
afford the rigidity needed for this office. | 
is true that beyond a very small moveme: 
the overhead arm is stiff, and offers gres 
resistance to additional distortion. Henc: 
if a mill cut offered a uniform resistan: 
the arm would yield until it did support th 
cut, and thereafter, during the progress o! 
the cut the position of the supporting arn 
would remain unchanged. But the actual! 
resistance of the mill cut varies continually 
the teeth do not cut alike, and in the first 
heavy cut on cast-iron there is almost 
always a considerable difference in the depth 
of cut or thickness of metal removed, so 
the down-hanging end of the sliding arm 
mill support_is often seen in a state of con 
stant vibration while the mill is cutting 
The angular divergence of the legs of the 
thin brace used on the Brown & Sharpe N: 
24 puts one of its members in tension and 
the other in compression when at work, and 
to this fact the efficiency of this brace is 
probably due. It is a very convenient and 
readily adjusted device; and it is certainly 
effective to a degree which seems to leave 
nothing to be desired. 

Still, granting a perfect support to the 
outerend of the mill spindle, it does not 
seem possible that this small machine, with 
its little 6 inch worm gear for a spindle 
driver and with the work supported on an 
angle plate at a height of 18 inches above 
the work table, and the work table in its 
turn supported only by an overhung knee 
was in any form to have a mill cut nin¢ 
inches in width with two edging cuts about 
} of an inch wide, making about 104 inches 
actual width of cut from } to } inch deep 
removed from its surface at one operation ; 
yet it does take this cut with perfect ease 
and steadiness with a feed of 13 inches per 
minute. When I first saw this cut, as 
shown in Fig. 56, the feed was very slow- 
about 2 inch per minute. Comment on this 
was met by the remark that, ‘‘ New England 
mechanics were very careful of tools.” The 
foreman in charge was interviewed and 
stated that the feed was the greatest possi 
ble with that cut ; the cut was too high up 
off the table and too wide to permit greater 
feed. A suggestion as to the possibility of 
greater feed was met by the assertion that 
it had been tried and that the belt refused 
to pull it. Finally, with great reluctance 
on the part of the workman, who honest] 
expected disaster of some sort, the feed was 
increased a little at a time from the original 
: inch per minute to the extreme feed pos 
sible, 1} inches per minute with 22 revolu 
tions of spindle; and with the result o! 
better work and seemingly /esxs pull on th: 
belt than when the cut was made with 
feed of g inch per minute. After havin: 
the explanation that the mill was makin: 
the same number of cuts per minute » 
matter what the feed was, or in other words 
that, given a constant depth of cut and spee 
of mill the area of metal sheared by the mi 
teeth is constant, no matter what the fee: 
is, and that the fast feed gave thickness of 
chip enough to aid in holding the mill teet! 
in work. The brow of the workman cleared 
up somewhat, and his apprehensions of dis 
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ster seemed mitigated. Some remarks 
were made by the foreman’s foreman in re- 
card to the difference between the produc- 
tion of cast iron meal and the production of 

ist-iron chips, and the cuts proceeded at a 
time ratio of 14 to5 as compared with that 

revious to this episode. The foreman in 
‘-harge of the machine was perfectly honest ; 

own view of his own experience made 
him certain that the belt would not drive 
the machine at all with the increased feed. 
tle smiled a pitying smile as he put the feed 

), evidently expecting the driving belt to 
eave the worm pulley with each increase. 

had never entered his head that a fast 
feed cut just the same surface of metal as a 
slow feed in the same work, no more and no 
less; and many persons seem not to under- 
stand clearly that it takes power to cut iron, 
and hence the smaller the chips the greater 
the power required to cut a given weight of 
iron into those chips ; nor that a heavy cut 
or an increased chip thickness may, under 
certain conditions, be actually easier on the 
driving belt than a light cut. So far as 
could be judged from this particular ex- 
periment, the belt did drive the machine 
easiest with the fastest feed. The machine 
was stopped in the midst of {ts work in the 
thickest part of the cut, and the photograph 
reproduced in Fig. 60 taken without touch 
ing anything, to show the exact appearance 
of the chips, which, of course, tell most 
convincingly the efficiency of the machine. 
The flats of the mill teeth in Fig. 60 were 
chalked before photographing, and the 
chalk is very clearly shown in the reproduc 
tion, otherwise nothing whatever was 
touched. The length of the cutter is 9 
inches between the straddle mills, or mills 
which cut down the edges of the piece; the 
long body of the gang of mills is in two 
pieces cut spiral right and left and joined in 
the middle, and the faces of the teeth are 
radial; the diam- 
eter is 34 inches 
with 18 teeth; the 
straddle mills 43 
inches diameter 
with 24 teeth, the 
revolutions 22 per 
minute and the 
feed 1% inches, 
giving the follow- 
ing figures for the 
long cut: 

Surface speed 
of mills, 20 feet 
per minute. 

Feed per tooth, 
0.00442”. 

Feed per min 
ute, 1.75". 

A glance at Fig. 
60 shows at once 
that the teeth of 
the long mills are 
not only cut spiral 
right and left, so 
as tomake a chev- 
ron or herring 
bone tooth line, 
thus avoiding any 
side thrust on the 
work if the thick- 
ness of cut is uniform, but that the mill teeth 
have also a circumferential spiral cut, pre- 
cisely as if they were threaded with a quick 
pitch square thread, so that the operation 
of the mill is just the same as chipping 
with a cape chisel and flat chisel by hand. 
Although the whole width of cut is nine 
inches, there is, say, only about one inch 
of full cut taken at any one instant. Each 
line of teeth is cut into ten or eleven teeth 
by the square cornered spiral cut through 
the line of the teeth, so that the action of 
the mill is to attack the mass of metal little 
by little, and often. I did not see an ordi- 
nary spiral tooth mill cut in operation on 

ne of these No. 24 machines, but, I have 
no doubt, that the particular form of mill 
tooth shown in Fig. 60 is the thing which 
enables this small machine to cover so great 
. surface at one cut. The resistance offered 
by the metal to mill rotation is manifestly 
1any times greater with a plain spiral mill 
oth than with this ‘‘ threaded” mill tooth 
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shown in Fig. 60, and this form of tooth 
would seem the most suitable for a wide 
mill cut, because the metal which is to 
form a chip is supported only at the bottom 
and at one end, instead of at the bottom and 
both ends, and so offers vastly less resist- 
ance to removal than with a plain spiral 
mill tooth which cuts a chip from the solid 
surface of the metal. This form of tooth is 
comparatively recent in the Brown & Sharpe 
practice, and was condemned by the experts 
before trial, because it is well known that 
the corners of mill teeth give way first, and 
hence are to be carefully avoided so far as 
the form of the cut will permit, and in 
all good milling practice «i 
sedulously avoided, every 
care being taken to avoid 
corners and preserve lines i 
of unbroken curves. Hence 
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it is easy to see that a mill i 
‘‘improvement” which in- : 
troduced, as in Fig. 60, some- a 


where about 360 tooth corners 
where none previously ex- 
isted was a most idiotic dis- 
regard of thoroughly sound 
and well established practice, 
the reasoning was clear, and 
the deduction sure; one 
corner ina mill tooth cutting 
surface is bad, and to intro- 
duce hundreds of corners 
where none were needed was 
rank folly. The fact that the 
introduction of the multitude 
of corners reduced the work 
to be done, and the power 


needed to do the work, was 
not suffered to modify this 
condemnatory reasoning until 
after prolonged trial and pro- 
nounced success had shown 
that in this case, as in many 


others, the fault of yesterday may be the 
virtue of to-day, and that the breaking up 
of the long cut into a multitude of short 
cuts was the only correct idea. 

Fig. 55 shows No. 24 in the act of milling 
a 13 inch engine lathe bed, 60 inches long, 
and gives a good idea of the great range 
and capacity of this little machine, and also 
brings the inadequate out end spindle sup 
port into prominent view, while the ex 
cellent quality of the work I saw produced 
shows clearly that the outer end of the mill 
spindle is in fact perfectly well supported. 

In Fig. 57 the machine is shown milling 
out the T slots in a mate to its own table. 
Fig. 58 shows a comparatively small cut, 
and is given as showing in clear detail the 
general style and construction of a large 
class of fixtures for holding the work. 

Until I saw this No. 24 at work on large 
surfaces, I supposed the pillar and knee 
type of milling machine suitable for small 
cuts only, and believed that some other 
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form of machine must of necessity be used 
for wide surfaces, and I have many times 
heard it said by men of experience that the 
pillar and knee machine was convenient, 
and that was its only merit; that its form 
was such it could never be made rigid and 
non-vibratory to the extent demanded for 
good milling of large surfaces, and I have 
also often heard the opinion expressed that 
but for the fact that the Brown & Sbarpe 
‘‘universal” or tool maker’s milling ma 
chine was a miracle of close fitting, the 
pillar milling machine would never have 
come into extensive use because of the 
general unfitness of its form. I have also 





seen work which could not be done at all in 
acopy of a Brown & Sharpe universal be- 
cause of chatter and breaking of mill teeth, 
executed rapidly and well in a genuine 
Brown & Sharpe ‘‘ universal;”’ I have also 
often heard the out-board brace for the mill 
arbor in these machines mentioned with 





contempt ; and Iam quite sure the spider- 
legged affair shown in Fig. 55 gives seem- 
ingly good ground for such poor opinion of 


its sufliciency. I have also heard the theory 


a 
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of ‘‘mass” in tool-framing advanced as a 
certain ground for the belief that the pillar 
and knee type could never have a large 
range of milling capacity; that its use must 
be confined to the tool room and small cuts in 
the machine shop; that were it ever so goodin 
form, it simply lacked ‘‘ mass” on one side, 
and must forever do its own little work in its 
own little way, and leave the broad field of 
general surface milling to tools of a radically 
different design. The reproductions of pho- 
tographs taken for this article show con- 
clusively that the ‘‘ No. 24” will work on 
surfaces as large as it can present to the 
action of the mills, and that these surfaces 
are greater per pound of machine than can 
be had by using any double-pillar type of 
construction; the machines are light, the 
support for the mill arbor end fs insignifi- 
cant, the work table is far beyond a sym- 
metrical proportion in its dimensions, and 
the mills are full of corners which make 
their speedy destruction certain, and the 
spindles are too ight, and the machines are 
ridiculously under powered in the spindle 
drive—a mere 6 inch diameter worm gear 
on a mill spindle intended to do work! 
But the whole collection of blunders and 
errors makes a wonderfully successful and 
convenient machine when it comes to real 
downright hard continuous every-day ma- 
chine shop milling on wide cast-iron cuts. 
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“Keep’s Test’ is a Relative Test. 

The matter given below was prepared by 
W. J. Keep, of Detroit, in relation to a 
discussion of his system of testing which 
took ‘place at the recent meeting of the 
Foundrymen’s Association. The limitations 
of our available space preclude the possibility 
of publishing the discussion in full, but 
as the matter given below, is in a sense 
supplementary to the first full and complete 
exposition of the system as presented by 
the author in our issues January 5, January 
12, January 19, February 9, 1893, and June 
7, 1894, we give it place. To give a better 
understanding of the matter, it may be well 
to explain that several chemists, assisted by 
some practical foundrymen, have taken 
part in the dis- 
cussion, claiming 
that Keep’s sys- 
tem is inadequate 
and that chem- 
ical analysis is 
necessary in order 
that the foundry- 
man may be cer- 
tain of knowing 
what his iron will 
do. Mr. Keep’s 
position is that his 
system of testing, 
as practiced by 
bim for several 
years in his own 
foundry, is sufli- 
cient for practical 
foundry use, and 
there are those 
who go further 
and declare that 
it is far better for actual use in the foundry 
than any other method. 

The additional matter by Mr. Keep is as 
follows : 


PaBLE XIV. APPROXIMATE Kety For REGULATING FOUNDRY MIXTURES 
Silicon Required Shrinkage for Shrinkage Size of 
Size of the Casting in the the Best of a Test Bar 
Casting Castings. lg inch Test Bar. ‘‘Keep’s Test.” 
l6 inch square 3 25 per cent .125 per foot. .125 per foot. Lo inch square, 
.r ee Ts 275 °° we 5 lf 6 135 °* “e Lg ‘* +e 
2 2 25 125 145 4 
3 1 75 125 155 lg 
4 1 2 125 165 lo 
SERIES X\ 

7. ; : ; )EAD LOAD. SHRINKAGE, ws 

& Change of Entire Tron Mixture and Coke in 4 Days Drab Li 2 
o™ Good Castings Each Day. $39 was a Little Hard ‘ ; - 
4. Stren’th Detlect’n 4% in. sq. Flat. ~ 
837 Old iron mixture with Connellsville coke 117 24 129 144 O4 
838 New iron mixture with Connellsville coke 10; 22 .148 53 07 
839 New iron mixture with Pocahontas coke _ 377 ih 158 160 oo 
840 New iron mixture (silicon increased) Pocahontas coke 119 23 141 150 05 
441 Newiron mixture (silicon increased) Pocahontas coke 123 23 131 1i6 .09 
s42 New iron mixture (silicon increased) Pocahontas coke 136 3 128 141 04 
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The composition of cast-iron is so imper- 
fectly understood that few realize that there 
is a direct relation between the shrinkage 
of a half-inch test bar, and that of the cast- 
ing. I will illustrate the truth of this by 
table XIV. (continuing the numbers of my 
last paper), the figures of which are mostly 
taken from actualtests. To produce a uni 
form grain and a sound casting the silicon 
must vary with each variation in the size of 
the casting. 

But such a variation in silicon will cause 
a relative variation in the shrinkage of a4 
inch square test bar. The table shows that 
a casting 1 inch square needs 2.75 per cent. 
of silicon to give it a shrinkage of .125, and 
that a 4-inch square test bar from the same 
metal will show a shrinkage of .135; but 
that a casting 4 inches square, on account 
of its slow cooling, needs only 1.25 per cent. 
of silicon to produce the same grain and 
shrinkage. 

The .165 shrinkage of the 4-inch square 
test bar, shows that the iron will make a 
casting 4 inches square with a shrinkage of 
.125, and that it contains the correct amount 
of silicon. 

The following experience, Series XV., 
during the present coal strike, is an illus- 
tration of the value of this relative test. 

The mixture 837 was perfectly satisfac- 
tory, but owing to a stoppage in shipments 
of pig-iron a new mixture (838) was made. 
The shrinkage shows the need of more sili 
con, but as it was necessary next day to 
change toa coke which was claimed to be 
purer, the iron mixture was not changed 
for 889. Next day the silicon of the mixture 
was increased in 840, and a continuance of 
another day 841 brought the iron back to 
the standard. 842 shows that silicon must 
be slightly decreased next day. 
= 
LETTERS FROM PRACTICAL MEN, 





Your Plans Known—Tried But 
Not Proven, 
Editor American Machinist : 

Mr. Lawrenz in one of your late issues 
called attention to a matter of a draftsman 
planning his drawings so as to help the pat- 
ternmaker or machinist in laying out the 
work, I did not mean to criticise this mat- 
ter, for I agree with him fully, but what I 
did mean to do, was to show the need of 
more originality in the work than is com- 
mon. A method that may be good for a 
certain shape might not be near as good as 
many others, if the shape of that piece is 
changed but little. 

Now, I have seen men who would lay out 
almost every job by the same method, and 
often the shape of the piece would show up 
the method to be rather shady. Now, a 
person who would lay out dimensions upon a 
surface plate, to be projected to the work 
with a square where the piece can be con- 
veniently turned up at right angles, and the 
lines drawn with a surface gauge would be 
pushing a method out of place, but there 
are only two ways of knowing this; one is 
to think it out yourself, and the other to be 
told. 

If a draftsman or anybody else plans eut 
a method of doing his work that {: out of 
the usual way, or that might not be under- 
stood, and he wishes for good reasons’ that 
this method be adopted, then he should 
make such plans known. A _ person who 
would design a casting without regard for 
convenience in molding, would be doing a 
rash thing, andif he has planned up any 
method in molding that is not likely to be 
readily seen from an examination of the 
pattern, then he should make this plan 
known. 

A person who designs a piece and then 
makes it, will take advantage of forethought, 
will make the pattern as it was planned to be 
made; also use the machine tools that he 
had planned to use and had found out before 
hand to be suitable, and there ought to be a 
better way than is common to convey ideas 
of this kind among men. No person should 
feel above going into the shop to find out if 
a certain piece will swing (that ought to 
swing) in any available lathe before going 
ahead too far, for there may be many other 
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ways to shape it that will swing, and that 
will be equally satisfactory in other ways. 
This old saying: ‘‘There is more than one 
way to kill a cat,” is just as true in mechan- 
ical things as anywhere else. This has been 
pretty well illustrated in the solutions of 
Mr. Allen’s ‘‘Inventive Problems.”’ 

Some say there are many ways to doa 
thing, but only one right way. This de- 
pends a good deal upon what you consider 
right. To bring about the desired results in 
the cheapest way, is what most people 
would call right. Many will only plan on 
desired results and let cheapest way take care 
of itself. There is in most cases a pleasant 
combination of the two, if it can be found. 
They say that ‘‘cheap and nasty” go to- 
gether, but this is not always the case. It 
is quite easy to make a cheap and nasty 
thing, but often quite difficult to make a 
cheap and good thing. 

Mr. Lawrenz suggests a special machine 
for boring jigs, and as this is a favorite 
idea of mine, I wish to ‘‘ put in an oar.” 
Mr. Mc(iregor promptly put his foot on the 
scheme, but I suppose he would remove it 
if he found that the thing could really 
‘‘walk alone.” It is often the case that a 
thing is tried and not proven. It is also 
often the case that a person will expect 
some of these ought. to work plans to do the 
work without proper attention. A theory 
that calls for a true face plate, must have 
a true plate in order to make the practice 
agree with the theory, and it is often not 
sufficient to know that the plate is true 
before the work is clamped to it, but care 
must be exercised to see that the bolts used 
in clamping the work do not spring the 
plate out of true. 

There are a hundred and one reasons why 
a person should keep his eyes wide open and 
his reason active, while he is working out 
practical theories. I should think a machine 
built on the general principles of a universal 
milling machine, with micrometer adjust- 
ments in all directions, and accurate steel 
scales and sliding plates, with lines to 
match, for the purpose of correcting errors 
in the screws, built and kept forthe purpose 
of boring jigs and like purposes, in some 
shops, would be a profitable machine. 

I have done considerable of such work on 
a regular milling machine, but as the 
machine was not intended for such work, 
and was not kept up as nice as the work re- 
quired, it was hardly satisfactory. Such a 
machine would be a means of doing the 
work quicker, but I doubt that it would be 
the means of lessening the skill required to 
any greatextent. A MECHANIC. 





Removing a Crank Disk, 
Kditor American Machinist : 

I have been a constant reader of the 
AMERICAN Macuinist for four years, and 
have never attempted to criticise any of the 
statements that have appeared in it during 
that time, but there was an article in the 
issue of May 3ist in regard to whichI can- 
not resist the temptation to say a word. The 
article referred to describes a method of re- 
moving a shrunk oncrank disk from a shaft. 

After reading it through I thought it 
could not be that you would publish such a 
statement as a fact, and I read it through a 
second time to see if I could not discover 
something that would indicate that it was 
published as a sarcasm upon a class of 
writers who do not know ‘‘whereof they 
speak.” But I was finally compelled to be- 
lieve that it was published as a piece of gen- 
uine information. Now, as a practical me 
chanic, the method described seems to me to 
be absurd. If it were possible by some means 
to arrange matters so that the water would 
cool the shaft just to the joint, and no far 
ther, and also that the fire would heat the 
disk just to the joint and no further, then 
the thing might work. I do not know how 
many degrees of heat it would take to relleve 
a good tight shrink fit, but it must be quite a 
rise in temperature, and to expect that the 
extremes of heat and cold could be made to 
meet on the joint (or sufficiently near to be 
of any benefit towards relieving it) seems to 
me to be altogether out of the question. 

St. Johnsbury, Vt. F. W. Tayior. 
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[The article referred to by Mr. Taylor was 
reprinted from our London contemporary, 
Engineering, and purports to give the actual 
experience of a mechanic who removed a 
crank disk which had been shrunk on by 
drilling a hole in the end of the shaft to run 
water through while the disk was heated by 
fire. We see nothing improbable in the 
matter, and think Mr. Taylor possibly at- 
taches too much importance to a definite di- 
viding line between the heated and the 
unheated portions of the work. We have 
no doubt that with ordinarily skillful man- 
agement a shrunk crank disk can be re- 
moved in the manner described, for It seems 
to us clear that under the conditions the 
shaft will be much cooler than the disk, and 
that is the condition favoring removal. Per- 
haps some of our readers have had a similar 
ex perience.—ED. | 


Tool Rooms, 
Editor American Machinist : 

In your issue of May 3ist, I noticed a 
letter inviting correspondence on the above 
subject. 

There is one in the D. & H. repair shops 
at Oneonta, N. Y.; it isa corner of one of 
the main shops, the size of which is about 
20 feet by 25 feet on plan; the partition of 
scantling, covered with matched boards, is 
5 feet high, and an additional height of 3 
feet made of 4 inch gas pipe pickets. 

It is equipped with milling machine, 
lathe, bench drill, two emery-wheel grinders 
and a twist-drill grinder, also bench and 
two vises, 

Three men are employed there—the tool- 
maker, lathe hand, and one whose duty it is 
to give out or receive all tools that may be 
required by the floor men or others. 

Convenient cupboards and shelves are 
arranged to keep the different taps, reamers, 
screw dies, etc. In fact, ‘‘a place for 
everything and everything in its place,” 
even to a nice array of greenhouse plants in 
the two windows. The toolmaker sees that 
the full equipment of tools are maintained 
and in good order, and makes others for ex 
perimental work. There are two oil tanks 
placed there which hold a barrel of oil each, 
and all the men have to have their supply 
from ‘‘ Jack.” 

The door is locked during working hours, 
so that no one can go in that has no busi- 
ness, and there are two ‘‘slides” cut in par- 
tition for communication. 

Water and steam is laid on for lavatory 
convenience. 

There are several gangs of men employed 
for the different kinds of repairing neces- 
sary, and their foremen havea supply of 
tools put in their care. These are not taken 
to the tool room, but stored when not in 
use elsewhere. 

All files are kept in the general foreman’s 
office, and given out by him or his assistant. 

‘*Waste” is kept in the oil room, and 
every Saturday each man’s supply is 
weighed out and distributed by a man de- 
tailed for the purpose. 

In the above shops, the head of each de- 
partment is furnished with an order blank, 
and all material, etc., from the stores or 
other department that may be required must 
be specified, as follows: 


Date 1894 


Ordered by. 


Charge to... 


Material... . 


WILLIAM NEwvon, 


The Speed of Ropes, 
Editor American Machinist : 

In referring to this subject and the criti 
cism by ‘‘M. E.” of what I had to say regard 
ing excessive speed, I would like to say that 
very frequently it does happen that speeds 
may be such and wheel diameters such that 
one is compelled to allow ropes to run more 
quickly than the velocity of maximum efli 
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ciency would appear to demand, and I thin 
that to some extent the endeavor to kee 
down the rope velocities has led to the us 
of smaller ropes in order that the drive 
pulleys might be kept small, to suit tl! 
speed and reduced size of the driver, an 
of a diameter so many times that of th 
ropes. But what I wished more particular 
ly to point out was that there were freque: 
occasions where ropes could be made to d 
very excellent work, but where the max 
mum possible velocity could not be brough 
anywhere near to even 4,000 feet per mi 
ute. High speeds of rope have been s 
insisted upon that there is a real hesitati: 
to use them where they can only be run a 
say, 2,000 feet, even though they are real 
the best and most suitable means of dri 
ing that can be applied in the particula 
instance. 

The engineer who had the work in hand 
in an instance coming under my notice 
knew of plenty of successes at speeds « 
5,000 feet, but felt some hesitation for h 
own place simply because he was absolute! 
limited by space and pre-existing condition 
to a low speed. 

Going into the question with him I point 
ed out that there were no real objections i: 
principle to a lower speed than our stand 
ard 5,000 feet; that the work done at 2,50) 
feet would be considerably above half that 
done at 5,000 feet; the general friction would 
be less; the centrifugal stress very much 
less, accounting for the larger proportion of 
useful work to be got from the ropes; that, 
in fact, by reducing the speed from 5,000 to 
2,500 feet four ropes would still do the 
work of three at the higher speed, and 
therefore, with his conditions fixed for him 
by his buildings he need have no hesitation 
in choosing ropes so long as he used only the 
same gross tension in them, for they would 
prove more enduring, and this was rather 
an important item in the case of machinery 
which was not wanted to do much idle time, 
but had been designed perfectly interchange 
able with a view to reduce the stoppage for 
repairs or renewals. 

“M. E.” is perfectly correct about English 
practice in rope sizes. My recollection 
points to 2 inches having been quite a 
standard size for cotton ropes in the earl; 
80s, but 13 inches and 12 inches are much 
more frequent now. 

The advantage of a large rope is, of 
course, in the smaller breadth of pulley, 
necessary, which is of value where a heavy 
wheel is carried by a shaft which must bend 
more or less—more, if of too big a span, rather 
than less. To get over this difficulty most 
engine builders keep the span as small as it 
can be made by bringing the shaft bearings 
close to the wheel boss though they are lim 
ited in this direction by the necessity of 
driving the valve gear, and must have a 
pair of bevel wheels on one side of the boss, 
at least, unless they are prepared to drive 
from an outer crank. 

I may have laid too much stress upon the 
loss due to pulling the ropes out of the 
grooves, and have, perhaps, allowed too lit 
tle for slack-side tension. My own read) 
rule for rope-proportioning has been to al 
low 600 pounds total tension in a 1% inch 
rope, and subtract one tenth for slack-side 
tension. Even with this my rule only gives 
49 1. H. P. for a speed of maximum effect. 
as against 54,', I. H. P. by a rule much used 
in Lancashire. 

I think that the printers must have mad 
an error in regard to the weight per foot of 
cotton rope being only 0.3 times its diam 
eter. At this rate a 1? inch rope would only 
weigh about one-half pound. Actually, it 
weighs a pound by my tables which were 
given me by a ropemaker who does not 
overload with lead, but spins a pure rope of 
American cotton. My table givesas follows 


Diameter of rope. 44° ag’ 1’ 1% 
W eight per foot Is YW 33 10 ™O 4 
Diameter of rope .. 1b 15g | 1% | 1% 


Weight per foot ; 7 Ry 98 1.125 1 
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“M. E.’s” rule is correct for a 1-inch rope, 
but cannot, of course, be correct for other 
diameters. Should it not have been W = 
weight per foot = 0.3 x diameter?? This 
would very closely agree with my tabular 
numbers. I have also been informed that a 
2-inch rope of another maker contains 
80,000 threads of No. 32’s twist, that is to 
say, it contains so many threads of a size 
such that it takes 32 hanks of a single 
thread to weigh one pound. A hank is 840 
yards. Now, 80,000 feet of such yarn 
weigh almost exactly a pound, for they 

80,000 

840 x 3 
leaves 30 per cent. for the twisting of the 
yarn into strands, and of the strands into 
rope, which will not be far from prac- 
tice, and would give the tabular weight 1.3, 
as above. Cotton ropes do not require 
much lubrication in the sense that it is 
required by ropes made of the rough fiber 
of manila hemp. Merely a slight surface 
dressing is all that is required. For small 
ropes so common in spinning machinery, 
and from 4 inch to }? inch diameter, it was 
our custom to prevent the fluffing of the 
ropes on the surface by a light applica- 
tion of a mixture of black-lead and molasses 
(treacle, as the Lancashire people call it), but 
only enough should be used to lay the fibers, 
put upon one of the pulleys in a series of 
light dabs. 

For the working strength of a hard or 
firmly made rope, the rule is very simple, 
namely, 600 times the weight per foot of 
genuine rope. It wouldappear that there 
are two sorts of cotton rope made, for in 
Nystrom’s pocket-book there is a table of 
rope particulars, in which the weight per 
foot is given as only 0.6 that of English 
cotton ropes. It is clear that these light 
ropes must be loosely put together to weigh 
so little. Is it possible that ropes like this 
have been tried for main driving in America? 
If so, this may account for the preference 
given to manila, which is looked upon here 
es inferior to cotton, and it always occurred 
to me as strange that manila should be pre- 
ferred in America, when the standard Eng- 
lish rope, evolved from a longer experience, 
should be of American cotton. There is a 
rope made of cotton for which great claims 
are made. It is built up of served strands 
and these are either very lightly twisted or 
not twisted at all, the serving being the 
only consolidating power. They are very 
light, and part of the weight is, of course, 
made up of the serving so that they carry 
a lot of useless loading which must tell at 
high speeds. It is said that they are durable, 
but if it were not that all ropes are worked 
with a high margin of safety, I think they 
would show signs of want of tensile 
strength, and it would appear that “‘M. E.” 
would agree in this. 

As this discussion has arisen out of the 
question of the use of ropes at low speeds, 
I will endeavor, if it be possible, to secure 
a record of the proportion of the indicated 
power which is absorbed by the machinery 
driven by the ropes, to communicate the 
results. So far, only an estimate can be 
made by guessing at the probable power to 
be conveyed, but if an indication can be 
taken of the engine when driving the rope 
section alone, it may be uf interest whether 
successful or unsuccessful to know the 
effect of slow-speed ropes. 

W. H. Boorn, 


measure 31.75 hanks, and this 


Tool-room Suggestions, 
Editor American Machinist : 


Mr. William H. Steadman in your issue of 
May 31st wishes to hear from some one who 
has wrestled with tool-room systems. 

In this progressive age when every one is 
exerting his best efforts to produce the most 
at the least cost, the tool room, properly 
equipped and conducted, is an important 
factor in connection with systematic shop 
management. 

It is true there have been many systems 
tried that have failed to give perfect satisfac- 
tion, but the trouble has been notso muchin the 
system asin the manner of carrying it into 
effect. Any manufacturing establishment 
wishing to avail itself of the advantages of a 
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tool room can by a little inquiry of its 
neighbors adopt a system that will be best 
suited to its needs. 

There are several types of tool rooms to 
select from. There is the tool room that is 
used only for the storage of tools when not 
in use. This is generally in charge of the 
shop or department foreman, who is re- 
sponsible for the condition of the tools, and 
it is his duty to see that they are in proper 
condition when required for use. This re- 
lates to special tools, such as jigs, fixtures, 
etc., rather than to general tools, and if the 
nature of the work requires a large number 
of such tools, the foreman designates some 
person to look after them, charge them to 
whoever takes them out, and see that they 
are in proper condition when returned. In 
some shops we have visited they have a 
special place for each jig, fixture, or gauge, 
whether it weighs a hundred pounds or one- 
quarter of an ounce, each piece fitted in 
cupboard or drawers, and both fixture and 
place where it is kept marked with the 
name and part of the machine to be oper- 
ated upon. This is also recorded in a book 
kept by the man in charge of the tools, 
which book gives the number or location of 
the cupboard or drawer where the tool may 
be found when required. There are differ- 
ent ways of marking tools of this charac- 
ter. Some stamp on the tool the whole 
story of the machine and operation, which 
story is sometimes larger than the tool. A 
simpler way is to number the tool or fixt- 
ure and let the record book tell the story. 
Then there is the tool-room department, 
suitable for the smaller shops, which may 
consist of cupboard and convenient drawers 
to keep drills, reamers, taps and general 
tools required, as well as files, emery cloth, 
oil and cotton waste, and such other sup- 
plies as may be required. This may be in 
charge of some person otherwise employed 
who will give it his attention when re- 
quired. 

If a tool room is of advantage to a large 
shop, it is certainly so to the one that de- 
sires to grow large, and it is much easier to 
grow up with a good system than to change 
from a bad one. 

But the tool room of most importance is 
that which is most suitable for the larger 
manufacturing concerns; on account of the 
number of men employed and the varied 
character of the work, requiring a larger 
range of tools to be kept in constant readi- 
ness for use. In this tool-room department 
it seems best to combine the storage and 
construction of all general tools, so that 
they may be kept in proper repair by the 
man in charge. It would be useless to at- 
tempt a plan of such a tool room for the 
reason that the need varies with the work 
produced, but a good plan in starting one 
would be to take about four times the space 
you think you require, and even then the 
chances are that inside of ten years you 
will be cramped for room. A few general 
suggestions culled from experience may be 
of value. 

Organize the tool room with two separate 
departments under the charge of a compe- 
tent man; one department for storage of all 
general tools as before mentioned, with as 
many others as the needs of the work re- 
quire; all to be kept in drawers or on shelves 
convenient for delivery tothe workmen who 
may be furnished with checks to be left in 
exchange for the tool taken. This check 
answers a double purpose. It places a 
responsibility on the workman to return the 
tool in good condition when he is through 
using it, and acts as arecord of the tool 
when out of its place in the tool room. A 
cupboard for holding files, partitioned to 
keep the different kinds required separate, 
so they may be easily found; files to be fur- 
nished to workmen only on the order of the 
foreman in immediate charge of the men, as 
the tool-room foreman should have nothing 
to do with the workmen in the shop, except 
to furnish what is required in the way of 
tools and supplies. 

A suitable place for keeping cotton waste 
and oil. For the latter, the oil cabinet is 
very convenient, as it has a double tank— 
one for lard oil, the other for lubricating 





oil. Each holds a barrel and is provided 
with pumps to supply either kind, as re- 
quired. These cabinets are made in such 
form as to keep the surroundings clean. 
This department of the tool room should 
receive great care in laying out. Have all 
tools convenient to the person in attend- 
ance, so the workman will not be obliged to 
wait for what he calls for. This waiting to 
be supplied at the tool room delivery win- 
dow is one of the drawbacks of the tool- 
room system; but with a tool room con- 
veniently arranged, the evil is much less 
than to be obliged to hunt for tools in nooks 
and corners, or may be in the scrap heap, as 
is often the: case in shops where no tool 
room exists. 

The man in attendance is an important 
factor in this department of the tool room. 
He does not need to be a toolmaker, or even 
a mechanic. A young man competent to 
learn the names of tools, quick and active, 
with good memory, are the qualifications 
required. He should be slow to anger, re- 
served in manner without being sour. A 
man of too social a disposition ig apt to en- 
gage over much in conversation with the 
workmen in waiting, thus delaying them 
from their work and lessening hisown value 
to his employer without being conscious of 
it. Inthis position the right man in the 
right place is the only man to have. 

The tool-making department of this tool 
room should be provided with such tools 
as the nature of the work requires; buta 
few essentials would be: a first-class engine 
lathe, universal milling machine, universal 
grinding machine, cutter and reamer, and 
drill grinding machines; speed or hand 
lathe, with the necessary tools that go with 
such machines, cupboards for holding stock 
tools, so that the delivery department may 
be always supplied with sutflicient tools to 
meet all demands. It is much better to 
have tools in stock waiting to be used than 
to have workmen waiting for the tools to be 
made. When we had a tool that was worn 
out, we used to go to the smith shop and 
listen to the blacksmith’s story while he 
dressed the tool ; now we take it to the tool 
room and get a duplicate. The tool room is 
the proper place for standard gauges, and a 
system of inspection instituted to keep them 
to standard size, for gauges, like other tools, 
will wear, and the time to find out that they 
are notin good condition is before a bad re- 
sult is obtained. By having all gauges in 
spected at stated times very small expense 
is incurred, and all danger {fs practically 
avoided. This may apply not only to 
gauges kept in tool rooms, but to gauges in 
use in special departments of the works. A 
record of these should be made, so that they 
may be looked after. 

The tool room is comparatively a modern 
institution in connection with the workshop. 
It has come to stay. In viewing it froma 
distance it may seem an expensive luxury, 
but whoever heard of its being abolished 
when once adopted in any workshop ? 

A WRESTLER. 


Not Entirely New, 
Editor American Machinist: 

It appears that the home-made reflector 
I described, and which appeared in your 
issue of May 24th, has been upon the market 
some time, as Mr. Maule has sent me the 
inclosed (formerly of Pancoast & Maule) cir 
cular which explains itself. 

His reflector is, of course, more elaborate 
ly made than the one made of tin, and which 
was entirely the result of a few experiments 
without knowing that such a device was on 
the market. C. A. CALVERT. 





The Speed of Ropes, 
Editor American Machinist : 

In my letter on the above subject which 
appeared in your issue for May 17th, I note 
one or two printer's errors, which need cor 
recting. 

In the first column, line 7, from bottom, 
‘* weight of rope, wheel and axle friction,” 
should read ‘‘ weight of rope-wheel and 
axle friction.” 

Again, in the center of the second column 
there is printed ‘‘the available power.trans 
mitting tension must be diminished corre 





spondingly at speeds sufficiently low to 
enable centrifugal tension to be disregarded; 
the difference of tensions, etc.” This should 
read ‘‘the available power-transmitting ten- 
sion must be diminished correspondingly. 
At speeds sufliciently low to enable centrif- 
ugal tension to be disregarded, the differ- 
ence of tensions, etc.” 

Also, the expression for the weight of 
ropes, given in column 3, should read ‘‘about 
0.3 diameter 2,’ and not 0.3 diameter, sim- 


ply, as printed. M. E. 
— 





Whitewash for Shops. 





J. G. Hoyt, superintendent of the Camp- 
bell Press Works, writes us: 

‘Will you kindly ask your contributors 
what they know about making whitewash 
for factory purposes? That is, we would 
like to know how to make a whitewash that 
can be put on to the walls and ceiling of the 
works, that will be durable and not crack 
and shatter off. We are aware that there 
are several ways of mixing this up, but 
there may be some way better than what we 
now use. If so, we should be pleased to 
hear from anyone concerning the matter.” 

A whitewash recommended for outside 
work is made by slacking half a bushel of 
lime in a tight vessel large enough to 
hold about a bushel, pouring boiling water 
over it until covered. When slacked and 
stirred, add two pounds of sulphate of zinc 
dissolved in water, and then add water to 
make the proper consistency. For inside 
work add to a pailful of this two quarts of 
thin size. 

We should be glad to hear from our 
readers who may have had experiehce in 
this line. Whitewash is an important mat- 
ter in machine shops, and there are plenty 
of shops that would seem to take a new 
lease of life and be much increased in effici- 
ency by a liberal coat of it. 

a — 
Tests of Punches, 


George S. Allen, in his Case school gradu- 
ating thesis, gave an account of some ex- 
periments with punches. The experiments 
were made to determine: (1) Which of the 
various shaped punches now in common 
use for punching iron and steel did its work 
with the least maximum pressure, and the 
relation of unit stress to distortion as the 
punch passed through the plate; (2) the 
effect of clearance upon the power required 
by the punch ; and (3) the effect of the form 
of punch and amount of clearance upon the 
tensile strength of the punched plate. The 
results of the tests may be summarized as 
follows: (1.) A punch, to work easily and 
not injure the metal, should not be cupped 
out. (2.) A double punch—that is, one 
which first punches a small hole and then 
reams it out by means of a shearing counter 
punch—leaves the plate stronger, but re- 
quires at least twice the power necessary to 
run a flat punch. (3.) The ordinary flat 
punch leaves the plate about 90 per cent. as 
strong asa drilled and reamed plate. (4.) 
A milled spiral punch is preferable to one 
which has the spiral cut ina lathe. (5.) A 
single spiral requires less pressure than a 
double one, and leaves the metal about as 
strong. (6.) A single sloping or whistle- 
shaped punch does its work with the least 
consumption of energy. (7.) Between the 
limits of 0.01 inch and 0.05 inch clearance 
has no effect on the power consumed by a 
punch or upon the strength of the punched 
plate. 

SS 

A Chinese engineer, educated in New 
Haven, Conn., is about completing a tele- 
graph line, 3,000 miles long, across the Gobi 
desert, from Pekin to Kashgar, Chinese 
Turkestan. It has been three years under 
construction, and poles in places were 
hauled 600 miles. Branch lines connect it 
with the Russian system.—Llectrical Re- 


view, 





< oe 

Mr. E. Payson Trumbull, formerly with 
the Deane Steam Pump Co., of Holyoke, has 
accepted a position as representative of 
Henry R. Worthington, 86 Liberty street, 
New York. 
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AMBHBRICAN 
Some Causes of Unrest. 


No thoughtful citizen can, in view of re- 
cent events in the coal producing districts 
of this country, dismiss from his mind some 
feeling of apprehension. There has been 
much lawlessness and, in some places, @ 
nearer approach to absolute anarchy, per- 
haps, than has ever before been witnessed 
on American soil. Not all the acts of vio- 
lence seem to have been committed by the 
striking coal miners; the ‘‘ deputies” have 
done their share of these, but for the wreck- 
ing of railroad bridges and trains, and for 
the destruction of mining property the 
striking miners are, of course; immediately 
responsible, though no one is wise enough 
to say just what proportion of the blame 
should be placed upon others. 

All, except anarchists, or the more euphe- 
mistically termed individualists, will agree 
that a civilized people must maintain some 
form of government, and that behind this 
government there must be a potential force, 
a force capable of compelling obedience to 
laws and respect for the rights of others 
when necessary. It is probable that there 
are—and perhaps always will be—those who 
must feel this force occasionally, but when 
it becomes necessary to employ it too often 
or too much, or to great numbers of people, 
then itis time to do some thinking, what- 
ever of fighting it may also be necessary 
to do. 

It is easy for those of us who can at pres- 
ent manage to keep ourselves comfortably 
fed, clothed and housed, to simply demand 
the prompt imprisonment, shooting or hang- 
ing of law breakers, and when that is done 
imagine the whole difficulty settled. But 
blood poisoning cannot be cured by surgery 
alone; there must be treatment to cure the 
blood poisoning else there will be only a 
succession of surgical operations and final 
dissolution. It is our firm belief that ours 
is the best form of government yet devised 
by man, but no sane man can think it is 
perfect or that by it the nearest possible ap- 
proach to justice, and the greatest good of 
the greatest number are always secured. 

It is an indisputable fact that the security 
of government such as ours, and the pros 
perity of the people as a whole rests, and 
must continue to rest finally upon what we 
are accustomed to regard as the lower stra- 
tum—the common laborer, and it can scarce- 
ly be denied that in legislation and in the 
courts this class and others similar, have 
been neglected; that money, especially 
when massed together, has wielded too 
great an influence ; that there has been too 
much ‘representing millions of dollars,” 
and too little representing millions of men 
with an inalienable right to life and the 
pursuit of happiness. 

Ours is not a journal of economics and we 
do not propose to enter that field, but since 
it is charged by many that the increasing 
use of machinery and the large amount of 
capital invested in such machinery is the 
prime cause of social disturbances, builders 
and users of machinery are perhaps espe- 
cially interested in the problem. For our 
part, it seems unreasonable that a machine, 
which is simply a means of increasing a 
man’s power to produce desirable things, 
can become a means of oppression under 
otherwise just conditions; but that there is 
some social force which is working in the 
direction of oppression is being taught in 
many journals read by workingmen, and 
this teaching is having its influence, 
whether right or wrong, and the time has 
come when every citizen should pay some 
attention to such matters. 

It is desirable, it seems to us, that, a sharp 
line of demarkation should be drawn be- 
tween the capitalist or the manufacturer on 
the one side, and the monopolist or manip- 
ulator on the other. Sometimes the same 
man may assume all these characters, but 
it is our belief that the manufacturer, pure 
and simple, is inthese days, being charged 
with oppression, extortion and other sins, 
of which he is in no wise guilty, simply 
because the distinction is not made between 
manufacturing operations, pure and simple, 
and the operations of monopolies, trusts, etc. 


MACHINIST 


False Reports. 


President Williams. of the Chemical Na- 
tional Bank, yesterday said that in the 
published reports of his conversation with 
the Clearing House Committee men on 
Tuesday, statements had been attributed to 
him which he had not made. He had not 
said that ‘75 per cent. of the manufactur- 
ing and commercial business of the country 
was in the balance between solvency and 
insolvency,” or made other statements of 
like tenor. He had no thought to that 
effect. 


The above extract from a daily paper 
illustrates the necessity for making a very 
large discount on any report of a commer- 
cially calamitous nature. 

It ought to be well understood that there 
are very many men who, to advance the 
stock gambling or the supposed political 
interests of themselves or their employers, 
do not hesitate to spread false alarms, and 
make things appear much worse than they 
actually are; and when they can put their 
lying reports of actual or impending dis- 
aster into the mouth of the president of 
such a prominent and well-known a bank as 
the one mentioned, they are so much the 
better pleased. Penitentiaries ought to 
yawn for such fellows, but, as they do not, 
the next best thing is for sensible people to 
pay no attention to such reports unless they 
are definitely authenticated. 

—_—_° ape — 

One of the most amusing characteristics 
of certain of our English cousins who 
are continually harping upon Americans’ 
“brag” and ‘‘bounce,” is shown in the 
fact that, usually in the very act of scold- 
ing us for bragging, they surpass us in 
‘‘brag” and ‘“‘bounce.” The Steamship, for 
instance, says of Charles H. Cramp’s letter 
asking to be allowed to make tenders on 
war vessels for England, that it shows 
‘‘downright cheek,” and after reproducing 
it, says: 

It is scarcely necessary to treat such a 
letter seriously, there are so many objections 
to the proposal. It is most probable that 
it was intended as a piece of bounce, pure 
and simple, and never expected to be acted 
upon. The British Admiralty never could 
or would entertain such a proposal, and the 
only effect of sending schemes or plans 
would be to have them immediately copied. 
We have all along been too confiding in 
showing our plans to other nations, and 
there can be no doubt that all the recent 
efforts of shipbuilding in the United States 


have been direct copies of what has already 
been done in this country. 


We will admit that there has been a good 
deal of bragging done in this country first 
and last, but we do not recall any more 
aggravated case than is shown in the last 
sentence of the above quotation, in view of 
all the circumstances. 

We are sometimes led to think that a sea- 
faring life, or, pursuits connected with 
shipbuilding, such, for instance, as editing 
marine journals, have a decided tendency 
to develop the habit of bragging, on either 
side of the water. We have some notable 
examples of this here, and there are just as 
notable ones in England, only an American 
usually knows when he is bragging, while 
an Englishman does it in an unconscious 
way that is highly diverting. 

me 

Hiram Maxim seems to have made the 
mistake of supposing that he could per- 
petrate an innocent joke in England in the 
same way he might if at home, and have it 
understood In the same way. 

Theinventorsof a bullet. proof cuirass were 
claiming great things for their invention, 
and offering to sell it fora large amount. 
Maxim bethought him that tempered nickel 
steel would do more than claimed for this 
new cuirass, and so stated that he could 
make a superior cuirass, and would sell the 
secret for $2. 

Vast crowds of people came to see his 
test, and though he did all he promised, the 
simple means taken to do it provoked the 
vast concourse of Englishmen who visited 
his place, and considering themselves im- 
posed upon, they nearly mobbed him, and 
the more he tries to explain the darker 
things look for him. 7%e 
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reads him a Severe lecture, and says he 
*‘conveyed the general impression that be 
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was an unblushing exhibitor ef American 
bunkum.” Asa matter of fact, Mr. Maxim’s 
letter was only his satirical way of calling 
attention to the fact that the alleged bullet 
proof cloth was not wonderful nor wort! 
the amount asked for it. It would have 
been so understood here as a matter of 
course. That is because we can tell when 
a man is showing himself to be an ‘un 
blushing exhibitor,” etc. 


Another notable triumph of the princip) 
of arbitration in wage or labor disputes {s 
that of the Mobile & Ohio decision 
The officers of the road thought there should 
be a reduction of 8 per cent. in wages 
The men thought differently, and, instead 
of fighting upon the issue, both sides agreed 
to continue the operation of the road as 
usual, pending the decision of a committee 
of arbitration. The committee, consisting 
of G. W. Boyd, president of the Merchants 
Exchange, of St. Louis, Lieut..Gov. J. M 
Gill, of Illinois, and F. M. Alexander, a 
clergyman living on the line of the road 
agreed that there should be a reduction of 
4 per cent. for a period of four months 
from June 1, after which wages are to be 
restored and continued indefinitely, sixty 
days’ notice being required of either party 
desiring or proposing a change. 

Tne decision was promptly and heartily 
ratified by both sides. 

oo 
Death of Samuel W. Porter. 


The Master Armorer of the U. S. Armory 
at Springfield, Samuel W. Porter, died the 
19th inst., of diphtheria, following an attack 
of tonsilitis. 

Mr. Porter was born in Ware, Mass., in 
1834, and in 1856 entered the service of the 
government as a tool maker. In 1866 he 
was appointed master machinist, and in 
1879 master armorer. Mr. Porter was a 
skillful mechanic, was generally well-liked by 
his associates, and was universally respected 
in the community in which he lived. 
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Que stions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 








always accompany the question Neither correct initials 
nor location will he published when there is a request to 
that effect. 
communication, they should be written on a separate 
sheet 


Ti questions are enclosed with a business 


(804) E. L., Lockport, Ill., writes: I 
would like to have some information in re- 
gard to a friction pulley. We have one 
here ona hoisting machine; it has a face 
74 inches wide, but it will not do the work. 
The question arises, will the friction be in- 
creased by increasing the width of face 
without making a change in the levers, etc., 
80 that the pressure will be the same as be- 
fore? I think it will, but others say it 
will not. A.—The friction can not be in 
creased without increasing the pressure. 
Increasing simply the width of face will 
not improve matters. Increasing the di- 
ameter of the pulley will cause the friction 
to act with a greater leverage and be more 
effective. 


(805) A S., City of Mexico, writes: In 
the AMERICAN MACHINIST, of November 
23d, last, mention was made of an ‘“‘ex- 
tractible tube” boiler made by R. Wolf, of 
Magdeburg, Buckaw. Kindly inform me 
if there is any agency for these boilers in 
the States? Have they been adopted any- 
where, and if so what satisfaction are they 
giving? I should like to have your own 
opinion about these, their durability, steam- 
ing capacities and price?) A.—The only ad- 
vantage claimed for these boilers is that the 
tubes can be removed in a body for clean- 
ing purposes, Otherwise there is no differ- 
ence between these boilers and the ordinary 
tubular cylindrical boilers. There should 
be no difference in the steaming capacity of 
these boilers and others of the same type, 
having the same heating surface, and thesame 
may be said of durability. We have not 
seen any of these boilers in use, and we are 
inclined to believe that there is no agency 
for these boilers in the United States. We 
can give you noinformation in regard to 
price, as we are not in the business of selling 
machinery. 


(806) L. T. R., Havana, Cuba, writes 
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We bave a 4x4 inch engine, made on the 
same principle as the Shipman oil engine. 
The engine has two cylinders, single-acting ; 
we are going to place it in a 20 foot boat, 
iod want to use a condenser for the exhaust 
steam, and wish you to give us the amount 

cooling surface the condenser should 

ve. We shall carry a steam pressure of 
\00 pounds; the engine is to run at 475 to 
500 revolutions per minute, temperature of 
injection water about 70 to 75 degrees Fahr. 
The boat is to run in the bay, hence salt 
water will be injected into the condenser. 
Ye do not care to have any good vacuum, 
and we shall not use an air pump; we shall 
use a Circulating pump and want to con- 
dense only the exhaust steam so as to feed 
it into the boiler. The enclosed sketch 
shows the design of condenser we propose 
to adopt. It consists of two horizontal 
pipes connected at one end, each pipe con- 
tains a set of tubes; the injection water 
enters into the lower pipe and passes 
through the tubes, then passes through the 
tubes in the upper pipe and overboard. The 
exhaust steam enters the upper pipe circu- 
lates around the tubes, and the water due 
to condensation flows out through a nozzle 
at the bottom of the lower pipe. Please 
give the amount of cooling surface, diam- 
eter of upper and lower pipes, and diameter 
and length of tubes. A—We should use a 
cooling surface of 21 square feet, which will 
require 32 seamless drawn brass tubes, 
16 inches each set), 2 inch outside diam- 
eter, No. 20 Birmingham wire gauge in 
thickness, placed about 1 inch from center 
to center, length of tubes 4 feet; diameter 
of pipes, 8 inches. 


307) G. C., Belleville, N. J., writes: I 
have a pressure blower which I wish to use 
for carrying steam from a building in the 
same way as smoke is carried from a forge 
shop. The blower has four blades, 23 
inches diameter. Now, I propose to close 
one of its sides (the side next to the pulley, 
and run a pipe from the other opening about 
9 inches diameter), which will be the 
main pipe, and take branch pipes from that 
to the places where required. This is in a 
laundry in which there are four wash cylin- 
ders, and one large old fashioned dash 
wheel. In the process of washing live 
steam is turned into this wheel, and the re 
sult is that the room is clouded for a period 
of 20 minutes to half an hour, to the detri- 
ment of the machinery. I propose to put a 
hood over this wheel, and lead a pipe from 
it to the main pipe, and run the blower at 
1,000 to 1,500 revolutions per minute, and 
discharge out of doors. About 20 feet of 
pipe will be needed altogether. Now, will 
this blower do the work? A.—Your data 
does not give the amount of work the 
blower has to do, but from the general des- 
cription of the laundry, we should say the 
blower is large enough. We do not see any 
necessity of closing one side of the blower 
and attaching a pipe to the other side. Run 
a pipe from the discharge opening of the 
blower to the bottom of the hood over the 
wheel, so as to give the escaping steam the 
proper direction of flow, causing it to pass 
out into the atmosphere by means of a pipe 
attached to the top of the hood. A mechan- 
ical engineer may be able to arrange the 
ventilation of the room in such a manner as 
to avoid the use of a blower, and put you to 
less expense than will be incurred without 
his advice. 


(308) J. J., ——, O., writes: Kindly give 
me data and formula to solve the following 
problems: The accompanying sketch is of 
a circular turn-table, its support being at 
the center on the conical rolls; the outer 
diameter is merely steadied or held up by 
two separate trains of idler wheels, the 
wheels being pitched about 18 to 20 inches 
apart around the total circumference of 
euch respective circle. I would like to 
know what force will be required to revolve 
the turn-table when the center of gravity 
of the load on table is located 104 feet out 
instead of over the center of the conical 
rolls; the applied force is to act at the 14 
feet radius. What force in pounds acting 
at the 14 feet radius will be required to 
bring the table from a state of rest to a re- 
volving speed of 88 feet per minute ina 
space of 11 feet, or 4 of a revolution? 
The center of gravity of the load being at 
104 feet from the center of the table. A.— 
In the first place, let us find the time it will 
take to obtain a linear velocity of 88 feet 
per minute in traveling through a space of 
11 feet. A velocity of 88 feet per minute is 


88 


equal to a velocity of 60 1.466 feet per 
) 


second. Now, the time required to obtain 
this velocity is found by the following 
formula: 
2X 8 t, 

: 
in which s = distance in feet traveled, 11 
feet in this case, ¢ velocity in feet per 
second, and #¢ time in seconds. Substi- 
iting the known values for the symbols in 
the formula, we have 


9. 
be a t = 15 seconds, 


1.466 
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In finding the force required to rotate the 
turn-table we must reduce the given linear 
velocities to angular velocities. This is ac- 
complished by multiplying the number of 
revolutions by 6.2832, because there are 
6.2832 radii in the circumference of a circle. 
The velocity is given at 88 feet, which is 
practically equal to a circumference of a 
circle whose radius is 14 feet, hence the 
angular velocity, after the table has traveled 
through 4 of a revolution, will be 6 2832 


6.2832 





angular units per minute, or 
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circle of 24 inches, the mean diameter of 
each roll will be about 5 inches ; the length 
we should also make 5 inches. To deter- 
mine thefangle, let }” Y, Fig. 2, represent the 
center line of the turn-table; draw Y Y 
perpendicular to } Y, cutting the latter in 
the point Y. Let «dd be the mean diameter 
of the roll at12 inches from }” Y ; through 
the d@ and d draw lines to XY, as shown ; 
these lines will give the taper of the roll. 
To find the horizontal pressure tending to 
force the rolls outwards, draw a line w } 
perpendicular to X’ NX, and lay off to any 
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.1047 angular units per second. Our next “a 


step will be to compute the force required 
to give this velocity to the table only. For 
this we employ the following formula: 
22 Oi PS 
ae: ; (1) 
in which v7, = angular velocity per second, 
y == radius in feet at which the force is ap- 
plied, ¢ = time in seconds in which the 
given velocity must be attained, and / the 
moment of inertia of the table. We shall 
here assume that the table is circular in 
form, and its weight equally distributed 
throughout, and neglect the projecting 
bearing at the bottom of the table. Under 
these conditions we have simply to deal with 
a plain disk. The moment of inertia of a 
plain disk revolving about its center is 
found by multiplying the mass by the 
square of the radius of the periphery and 
dividing the product by 2. The mass is 
found by dividing the weight of the table 
by 322; hence the mass will be equal to 
— 1,242; now assuming that the ra- 
dius of the outer circumference of the table 
is 16 feet, we have for the moment of inertia 
of the table 


1.3 9 


5242 « 16? 
2 

Substituting the known values for the sym- 
bols in formula (1), we have 

1047 x 158,976 
14 > 16 

which is the force required to give the table 
(without the load) an angular velocity of 
.1047 angular units, friction not considered. 
For friction we may adopt a coefticient of 
.005, this will give us a resistance due to 
friction of 40,000 x .005 = 200 pounds; but 
the force to overcome this resistance acts 
with a leverage of 14 feet; hence the force 
required to overcome the resistance of fric 


200 
14 


158,976. 


79.2 pounds. 


tion will be 14 pounds, fraction neg- 


lected. The total force to give the table 
the required velocity will be 792 + 14 = 
93.2 pounds, In order to compute the force 
required for giving the load the given ve- 
locity, we again use formula(1). To find 
the moment of inertia / in this case we 
should know the form of the load, we may, 
however, neglect this without falling into a 
very serious error, and assume that moment 
of inertia is equal to the mass multiplied by 
the square of the radius to its center of 
gravity (104 feet). Hence 

a 100,000 10.52 

32.2 
Substituting the known values for the sym 
bols in formula (1) we have 

7 <6 249 2¢ 

1047 x 843 891 170.7 pounds. 

14 x 15 
We may assume that the outer rollers take 
100,000 « 105 

14 
and taking the same coefficient of friction 
as before, we have a resistance due to fric- 
tion 75,000 x .005 875 pounds. For the 
friction of the other 25,000 pounds which 
rest on the conical rolls, we have: 

25,000 « .005 

14 
Now, the total force to give the required 
velocity to the table and load will be: 

93 2 -+- 170.7 + 375 + 9 = 647.9 
pounds. 2. By what formula would you 
compute the diameter, length and angle of 
the conical rolls for a pitch diameter of 
about 2 feet, as shown, supporting a load of 
140,000 pounds ? What would be the hori 
zontal pressure on each roll tending to 
thrust it outward? A.—We should not 
allow the pressure on each roll to exceed 
10,000 pounds; under these conditions, we 
will 140,000 


10,000 


- $42,391. 


75,000 pounds of the load, 


9 pounds. 


need = 14 rolls; ina pitch 
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one roll; if, for instance, the downward 
pressure on each roll is 10,000 pounds, and 
we decide to use a scale of 1.000 pounds to the 
inch, then «a / will be 10 inches long; 
through a draw a line a c¢ perpendicular to 
Xd’, cutting X’ Nin the pointe. Now, ¢/ 
will represent the horizontal pressure tend- 
ing to push the roll outward. If ¢/ is one 
tenth the length of «/, thence? will repre- 
sent ;'5 of the vertical pressure. Or, in any 
case : 


cb & vertical pressure 


7 4 

horizontal pressure. 
Here friction has been neglected ; if this is 
taken into account the horizontal pressure 
will be somewhat reduced. 3. What would 
you believe to be the best manner of keep- 
ing the rolls in place? A.—We should use 
collars for this purpose. 
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Grant's Gears, Lex’n, Mass., & Phila, Pa. See p. 12 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct, 
Milling Machs. Kempsmith Co., Milwaukee, Wis 
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Selden Packing for stuffing box, with or without 

rubber core. Randolph Brandt, 35 Cortlandt St., N.Y 
Cheap 2d h’nd lathes. planers shapers,drill presses 

punch presses, ete. Am. Tool Works. Clev’d, O 
Guild & Garrison, Brooklyn, N. Y., manufacture 


steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Best made, 


Improved Duplex and Special Gear Cutters in 


stock and to order; Gear and Milling Cutters of 
ali descriptions. R. M. Clough, Tolland, Conn. 

‘Pumping Machinery.”’ New book, 450 pp. Svo 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton avenue, Philadelphia, Pa. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates tn brass 


and aluminum 


Grinders’ Supples— 

Emery, emery wheels, grinding machines, knife 
powders and sharpeners, paste and liquid polish, 
Whetstones, etec., ete.; quick process and large 
stock. Customers annoyed by the delays due to 
long processes and small stock can get goods ina 
hurry by buying of the 
Tanite Co., New York City, Cincinnati, Ohio, and 
Stroudsburg, Pa 
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“Indicator Practice and Steam Engine Economy.”’ 
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lations trom the diagram, also the principles of 
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post paid, Published by John Wiley & Sons, 53 East 
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Annual Convention 
Master Mechanies’ 


of 
As- 


Twenty-seventh 
the American 
sociation, 
Two years ago this association met at 

Saratoga, and the general expression of the 

members was that it was an excellent place 

for the purpose. Saratoga is not, in any 
sense, a railroad center; there is nothing 
there that would naturally take railroad me- 
chanical men away from the purposes of 
meeting to discuss mechanical matters. 

More railroad mechanical men assembled at 

Saratoga this year than ever met together 

before in the history of the association. 

While there were no startling questions 
brought forward for discussion such ques- 
tions as did come before the association re- 
ceived more than usual attention. Beginning 
Monday, June 18th, the sessions continued 
for three days, and were well attended 
throughout. 

It had been announced that Chauncey De- 
pew would make the opening address Mon- 
day morning, but he was prevented by 
sickness, and the breach was filled by Judge 
Lester, of Saratoga. What Mr. Depew 
would have said is problematical, but Judge 
Lester acquitted himself with a good deal 
of credit, and welcomed the master mechan 
ics to Saratoga very nicely, indeed. Amongst 
other remarks that showed a comprehension 
of the subject about which he was talk- 
ing, the following is pertinent: 

We appreciate, gentlemen, the importance 
of your association. We know how much 
the people of these United States, as well 
as the whole world, owe to the inventive 
genius, the patient labor, the skill, and, 
above all, the honest and conscientious 
efforts of the master mechanic. We know 
how much he has done toward increasing 
the conveniences and comforts of travel ; 
how much he has added to the speed and 
safety of those who use railroads as a means 
of intercommunication, and we have no 
doubt that your meeting to day and this 
week will result in an interchange of views, 
in presenting new improvements, new de- 
vices, new inventions which will add to the 
comfort and happiness of the people of this 
land. 

It seems to me that the railway system is 
one of the great factors in the advancement 
of civilization. It brings together different 
and distant States. It binds together in a 
common fellowship. It makes it possible 
that a single government can extend its 
fostering care over its States and territories, 
as though they were, as in ancient times, a 
small and consolidated nation. Not only 
that, the means of communication between 
distinct and different nations is such that it 
brings them into acquaintance, it brings 
them into respect, it brings them into re- 
gard for each other. It puts off the posst- 
bility of war, and these iron bands that 
span continents are bands of fellowship that 
bind nations together in a common brother- 
hood. And if the time should come when 
war shall be when peace shall 
spread its final triumph over the land and 
over the world, railways will have had no 
small influence in bringing about that de- 
sired result. 


no more, 


Now, gentlemen, I can only say, on be- 
half of the people in whose midst you have 
assembled here to day, that we again tender 
you our good wishes, in the hope that your 
deliberations may be satisfactory and profit- 
able ; in the hope that you and the world 
with you, may benefit from it; because, 
gentlemen, we look upon you as occupying 
a commanding position in the world. In 
these days of unrest and unquiet you stand 
upon @ neutral ground, between labor and 
capital. You are the right hand of capital, 
are the directors of labor, you have the 
confidence of both. In times when friction 
arises between capital and labor, when it is, 
as it has been during the last few months, 
fanned into flames of violence, bloodshed 
and unnecessary destruction of property, 
you can do much toward allaying this de 
struction, as you have the confidence of 
both sides, and restore the good will that 
should always exist between capital and 
labor, and I have no doubt that this matter 
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will be considered by you, and you will do 
all that is possible for the purpose of per- 
fecting such a result. Again, gentlemen, 
wishing you success and profit in your con- 
vention, we hope when you leave Saratoga 
and go back to your distant homes, you will 
carry nothing away from here but pleasant 
recollections of your meeting in Saratoga. 
At the conclusion of Judge Lester’s ad- 
dress, President Hickey spoke as follows: 
PRESIDENT HICKEY'S ADDRESS. 





Gentlemen of the American Railiray Master 
Mechanics’ Association ¢ 

In the progress of time, and in compli- 
ance with the constitution and laws of our 
association we again assemble in annual 
convention, possessing, I feel, a unanimous 
desire of advancing knowledge relating to 
the principles, the construction, the main- 
tenance and the economical use of railway 
rolling stock and relative machinery. 

In the history of railway service, there 
have never existed requirements so press- 
ing, nor requiring the exercise of efforts 
more heroic, aiming at a reduction in cost 
of operating expenses, than are necessary at 
the present time. Responsibilities of greater 
weight and duties of more severe impor 
tance never rested on those who are charged 
with the construction, the care, the main- 
tenance, and the application to service of 
railway rolling stock than in the period 
through which we are passing. The indus- 
tries of the nation are suffering from a com- 
mercial and financial depression to a more 
aggravated degree than has heretofore oc 
curred inits history. It will be admitted 
that the railways of the country are its chief 
arteries through which necessarily flow its 
life giving properties, its progress, its pros- 
perity. They are the common carriers of 
the people, the existing necessities of tlie 
people, and, asa single industry, the great- 
est employer of the people, and I may add 
that they promote to a greater extent than 
any other element the convenience, the 
comfort and the knowledge of the people. 

Bearing these facts in mind, it will re- 
quire no extra effort of thought to arrive at 
the conclusion that the railway systems of 
the country, the most potent factors in 
every development, with interests so vast, 
so important, must be affected by the com- 
mercial revulsion of the country to an ex- 
tent more serious than other interests. The 
interests of the railways, the State and the 
nation, are so blended in industrial pursuits 
that increasing prosperity of the one means 
enhanced values of the others, and in the 
nature of this relation, must rise and fall to- 
gether. The interests of our railroads, 
therefore, are of national importance, and 
any aid that the members of this association 
may render in the premises, either individu 
ally or collectively, is not merely of local 
importance, but is a valued step toward re- 
storing national confidence and prosperity. 

What has brought about the present de- 
plorable condition of business and the ex 
treme depression in all branches of trade, 
so far as railway interests are concerned, I 
will not attempt to discuss. 

Whether the extra affliction of railways 
(which certainly exists) has been caused by 
overproduction of transportation facilities, 
untempered legislation, or the incompre- 
hensible policy of rate-cutting, for our 
present purpose, matters but little. The 
condition exists, and we, representing an 
important department of transportation, are 
in duty impelled to apply remedies of re 
covery so far as we are empowered, and it is 
possible for us to do. 

For me to outline a plan or formulate a 
policy of economy that could be followed 
by the members of this association, would 
be highly presumptuous. I desire only to 
impress on you (if further impression were 
necessary), that the highest duties of the 
members of this association in convention 
assembled, are to reason together on the 
facts here presented, to exchange informa- 
tion on essential matters of official duties, 
and to give results of experience on practi- 
cal questions.” To discuss subjects with a 
view to obtaining such practical informa- 
tion from the reports of our committees of 
research, as will enable us to reach such 
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united action as may render the highest 
efficiency of service through channels of the 
greatest economy. While all may agree 
that the strictest economy in the perform- 
ance of our duties is necessary, it is but 
reasonable to admit that there is consider- 
able difference of opinion as to what consti- 
tutes prudent action in order to bring about 
the most profitable results. The surest 
manner of arriving at this point is by a fair, 
free and thoughtful discussion of subjects 
presented, and by members imparting to 
the convention all information they may 
possess on the subjects under discussion. 

Let me again claim your indulgence in 
considering the cost of operating our loco- 
motives. This expense in the operating de- 
partment is made up chiefly from the value 
of the fuel used, the wages paid enginemen 
and the cost of repairs in maintenance, and 
are of relative importance in the order 
named. Assuming that the total cost of oper- 
ating locomotives is twenty-five cents per 
mile, which for many of the largest roads 
is rather below than above the average, in 
making 1,000,000 locomotive miles, we have 
an expenditure of one quarter of a million 
dollars, and this proportion, approximately, 
is 30 per cent. of the total operating ex- 
pense of a large railroad. The fuel used 
being the largest item of locomotive ex- 
pense, to devising means looking to its re 
duction per ton hauled, the members of 
this association have applied themselves for 
years. Improved features in boiler con- 
struction, size, length and relative situation 
of tubes, relative proportions of fire box 
and tube-heating service, the introduction 
of brick arch, extension fronts, straight 
stacks, all have had due share of attention, 
yet figures of locomotive performance re- 
main, and monument-like, remind us that 
we must seek channels of greater efticiency 
than any yet reached, towards a reduction 
in the expense of generating locomotive 
power and energy. 

Doubtless the most important move yet 
taken toward economy in the use of fuel 
has been in the introduction of the com- 
pound engine. In the opening address to 
this association one year ago, the following 
passage may be remembered: 

“Highly drawn service tests between 
simple and compound locomotives are not 
always commendable because the usual con- 
ditions under which the tests are conducted 
are so widely different from those obtained 
in ordinary service that results thus pro- 
cured should hardly be regarded as conclu- 
sive. Comparative tests can be obtained 
with a much greater degree of profit by 
placing the engines in regular and parallel 
service, extending over a period of several 
months or years, basing their performance 
on the tonnage hauled. This demonstrates 
not alone their fuel saving properties, but 
establishes to a certainty their relative costs 
of maintenance, 

The sentiment expressed here has given 
rise to more extended tests in this particular 
way, and I am reliably informed that results 
thus obtained give undisputed assurance 
that the compound locomotive contains 
practical principles of economy, to a greater 
extent than any other known method of lo 
comotive construction. Speaking from per- 
sonal experience with a compound extend- 
ing over a period of more than three years, 
I am convinced that with improved con- 
struction of the compound principle, it 
possesses superior qualities of motive power, 
as well as economical features in the use of 
them. During this period the compound 
engine I refer to was engaged in ordinary 
freight service, her trips being blended with 
a number of simple engines of equal weight 
and capacity, and hauling equal tonnage 
per trip, and her record shows a net gain in 
fuel, over the average of a number of sim- 
ple engines of not less than 18 per cent., 
and it may be well to remember that this 
record has been obtained in the face of the 
fact, that enginemen, as a rule, do not pos- 
sess the friendliest feelings towards engines 
of this type, necessarily leading to careless- 
ness ineconomy of performance. During 
the time a close record was kept of the cost 
of repairs, and while it was a fraction 


greater than the average of the simple en- 
gines, it was a matter of insignificance as 
compared with her saving in fuel. 

Members of this association are often re- 
quested to render an opinion as to the wis- 
dom of railway companies procuring the 
compound type of locomotive for general 
service. To those who are still in doubt, 
it may be proper to say, that this question 
is one dependent largely on local conditions 
and character of service. The weight of 
experience is certainly favorable to the in- 
troduction of the compound for all ordinary 
work, provided the engine is in size and 
capacity, suitable to the service required. 
Carefulness, however, is necessary in the 
selection of the best type and the adoption 
of the most improved construction of the 
vital parts. 

Keeping the foregoing in mind, there will 
be no risk in purchasing a few compounds, 
and the experience of others would indicate 
the move to be a wise one, as there are 
many reasons to think it would be the 
means of considerable gain. 

As stated, a larger part of the work of 
our committees in the past has been directed 
to improving the design and increasing the 
efficiency of locomotives. While this is one 
of the principal aims of the association, it 
is of no greater importance than the neces- 
sity of obtaining increased facilities and 
conveniences for rapidly meeting necessary 
repairs to motive power. With improved 
shop tools and the introduction of best 
known facilities for handling locomotive 
work, the shopping period is lessened, thus 
permitting a higher mileage per engine, and 
not alone lessening the cost per mile for 
repairs brought about by improved facill- 
ties, but enabling us to perform a given 
amount of business with a less number of 
locomotives. This is a step in the direction 
of economy that the members of the con- 
vention cannot afford to pass lightly, and I 
earnestly request your closest attention to 
the matter. 

Having dealt with the proposition of ob- 
taining from our locomotives work of the 
highest efliciency with the minimum ex- 
penditure, together with the necessity of 
methods tending to rapidity of repairs, 
lessening them by the shopping period, this 
condition can only reach the full measure 
of success by the introduction and use of 
material possessing the qualities of neces- 
sary strength and recognized endurance. 
When it becomes necessary to spend a cer- 
tain amount of money on a locomotive for 
the purpose of placing her in good condi- 
tion for service, except in case of accidents, 
it is but proper and reasonable to expect 
and demand service proportionately equiva- 
lent to the amount expended. This result 
never can be attained if the material used 
does not possess qualities suitable to the 
conditions. The character of the workman- 
ship is of high importance, but it is a 
secondary element to the grade of material 
entering into any part of the rolling stock. 
In our zeal towards carrying out the policy 
of economy we may be led to press too 
heavily on the established price of material, 
and while efforts in this direction may be 
entirely proper, they should never go so 
far as to cause a reduction in the grade or 
quality of the articles, or the material in 
question, When the quality of enduring 
features of an article is in any way 
reduced to meet the apparent necessities 
of reduced price, then economy ceases 
and the opposite promptly takes place. 
There is not a point connected with our 
official duties more worthy of continued 
remembrance, than the dual facts, that the 
highest standard of quality in material 
entering construction or repairs of rolling 
stock, should be maintained, and that the 
first cost is insignificant,;when compared 
with the cost of maintenance and replace- 
ments. 

I would scarcely be doing justice to the 
subject with which I am dealing, did I not 
call attention to the good work of the 
various railway clubs throughout the coun- 
try in their monthly meetings. Their work 
is commendable to the highest degree, and 
the combined fruits of their labor convey a 
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spirit of progress, that must brighten the 
pages bearing the proceedings of American 
railway progress. It seems unnecessary t 

say that the members composing the loca! 
clubs represent all classes of rolling stock 

In harmony with the views of the members 
the club work is extended to cover th 
design, construction and maintenance of a)! 
manner of rolling equipment, the grea’ 
variety and contrast of subjects being large 
ly the cause of the deep interest taken j 

the work, and is an essential factor in pri 

moting the value of the proceedings. 

It is especially noticeable in club wort! 
that men who have in the distant past con 
fined themselves largely to locomotive con 
struction and maintenance, have within the 
last few years extended their thoughts and 
efforts to car construction. On the other 
hand, many of those who have confined 
their ideas exclusively to cars, are now 
earnestly extending their efforts to loco 
motive practice and principles of construc 
tion. There seems to be no good reason 
why this condition of things should no: 
broaden and grow, and there are severa! 
excellent reasons for believing that the 
practice is to be highly commended. With 
the examples just noted before us, together 
with the growing tendency of combining 
efforts to get far-reaching results, and the 
fact that many of the members of both 
associations are directly interested in the 
work of each, would it not be reasonable 
to assume that an amalgamation of both 
Master Car Builders’ and Master Mechanics 
associations, and a blending of proceedings 
would be productive of results more profit- 
able than can occur in the separate manner 
in which they are at present working? It 
seems exceedingly clear that with a con- 
solidation of the associations much routine 
work and preliminary details can be dis- 
pensed with, and by other means, also, 
lessen the period of performing the work of 
both. With united proceedings five con- 
secutive days should be ample time to 
accomplish the necessary substantial work, 
and this would place the period of holding 
the conventions on a basis where all who 
are interested could avail themselves of the 
opportunity of attending, which under pres- 
ent conditions, and because of limited time, 
is not within reach of a large number of 
members who are as deeply interested as 
those who attend. It is also evident that a 
union practically means increased member- 
ship of both associations, and under the 
conditions, could hardly fail to enhance the 
influence, and add to the interest and effi- 
ciency of their work. In dwelling on this 
question, Iam inspired only by motives of 
improving the relative working condition 
of both associations, of increasing their 
strength and influence, and of crowning 
their labors with a higher order of success, 
and which I feel, if left unsaid, would be 
untrue to sentiments I have long enter- 
tained. 

This association has reached a period in 
mechanical inquiry where its committees of 
investigation have quite often to deal with 
subjects requiring deeper scrutiny than fa- 
cilities for the same can easily be provided 
for at ordinary railway shops. Testing con- 
veniences necessary to the true solution of 
many subjects are not always available for 
committee work, without the necessity of 
involving local expense, and quite often 
there are practical difficulties in the way of 
this. In the absence of suitable testing ap- 
paratus to aid committce work, many re- 
ports are necessarily based on the uncertain- 
ty of ocular proof. In view of these facts, 
together with the prevailing desire of reach- 
ing a true solution of many mechanical 
points now held in doubt because lacking 
necessary testing facilities, it seems proper. 
to suggest that the time has arrived when 
this association should consider the policy 
of making arrangements with some estab- 
lished institution of learning, whose chief 
aim would be the promotion of science and 
the mechanic arts, and which was already 
supplied, or with the support of this asso- 
ciation could be supplied, with the neces- 
sary testing conveniences to meet our wants. 
Could this association secure relations with 
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such an institution as to enable committees 
having in hand subjects requiring deep in- 
vestigation to submit them to the institu- 
tion, it would be a move of great value, in 
that it would add weight and confidence to 
the reports. Reports of committees would 
then largely partake of a combination of 
science and practice, admittedly a desirable 
mixture. This action, of course, would in- 
volve the association in considerable extra 
expense, but the increased value of the re- 
ports would much more than offset any 
‘xtra expenditures involved, and if it could 
be shown (which it certainly could), that it 
would be of great value to railway interests, 
the association could, without doubt, in an 
official way, get the railroad companies to 
bear the expense incurred. 

I feel a special pride in imparting to you 
the information that this association is in an 
excellent condition of prosperity and growth, 
and that the executive and detail work of 
the organization has been thoroughly cared 
for by the unsparing efforts of your worthy 
secretary. 

It is also gratifying to note that your 
committee of research have pursued their 
subjects during the past year with unusual 
vigor and depth of thought. The reports 
are full of good ideas and interesting sug- 
gestions, and I commend them to the careful 
consideration of the association. 

And, now, gentlemen, as we are about to 
turn over a blank page on which to record 
the proceedings of this, our twenty-seventh 
annual convention, may we cling to the 
hope that our convention labors will be 
marked with a spirit of progress and ad- 
vancement that on returning to our homes, 
we can look back to our efforts here with 
feelings of duty well performed, and rightly 
lay claim to the possession of such noble 
sentiments as were felt by a conscientious 
and patriotic governor of a Western 
State, who, on being complimented on his 
devotion to public duty, replied in terms 
which, though not grammatical, were ex- 
alted and sincere: ‘‘I saw my duty and 
I done it.” 

Up to this time the convention had been 
held in the village hall—Convention Hall, 
or something of the sort, it was called. But 
it was soon developed that no one could 
hear anything that was said there, and an 
adjournment was made to the hotel hall— 
Congress Hall. From that on came the 
wrestling with the problems that come up 
in railroad mechanical work. 

These problems never get settled, for 
year by year they come up in an always 
varying form, and, so it would seem, they 
will always come tothe front. This, how- 
ever, only seems, for year after year the 
master mechanics add something to the 
sum total of actual knowledge; altogether 
this adding something is a slow process. 
Every one who gives attention to steam 
engineering knows how hard it is to estab- 
lish a fact. There is a certain amount of 
superstition connected with steam engineer- 
ing, and this superstition gets hold of rail 
road men just as it gets hold of other men. 
But railroad men have this advantage, with 
them it is mainly a question of getting 
trains over the road. With mechanical men, 
in stationary engine practice, the question 
of coal burned comes always to the front. 

CRACKING OF TUBE SHEETS. 

was the first question considered. Whether 
a man has had experience in railroad work, 
or whether his work has been in stationary 
or main direction, the cracking of tube 
sheets, very likely, has bothered him. Some- 
times he has put in too many tubes and bad 
water has worked its result. 

That seemed to be the trouble, as shown 
by the discussion of this question by the 
master mechanics. ‘Too many tubes and 
small space between them is a source of 
trouble in locomotive practice just as it is 
in stationary or marine practice. 

RADIAL STAYS. 

Anyone who will give a moment’s thought 
to the subject will be able, in his own mind, 
to form an opinion as to advisability of sup- 
porting the crown sheet of a locomotive 
boiler by radial stays—that is by stay bolts 
from the shell proper, 
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The original method of holding the upper 
surface of the fire-box of a locomotive 
boiler was by cross bars. These simply 
stiffened the surface, preventing its giving 
any from the pressure to which it was sub- 
jected. This pressure was formerly about 
125 pounds, but more recently this has been 
increased to more nearly 200 pounds. At 
first thought it would seem that stays to 
the circular part of the boller—the shell— 
would be the best means of holding the 
crown sheet. But there was difference of 
opinion expressed in regard to this. If the 
carrying of the water in a locomotive boiler 
was something fixed by law—or regulation 
of some infallible sort—then the 
means of staying might be figured as easy as 
need be. But it came out in the discussion 
that the water level varied so muchas to 
cause serious trouble. In the discussion 
that followed this question, John A. Hill 
said that the conformation of the crown 
sheet was ordinarily such that low water 
affected a line of stays simultaneously, so to 
speak, and when they let go from excessive 
heat, the crown sheet dropped, as a matter 
of course. 

OILING DEVICES FOR LONG RUNS. 

This subject called out considerable dis- 
cussion. 

M. C. Hammett, of Troy, N. Y., had on 
exhibition his device for the purpose of 
distributing oil to the various working 
parts, and it appeared to be very well con 
sidered. In this device pipes are led to 
every working part, the whole being under 
the control of the engineer. A_ register 
controls the distribution of oil in a most 
satisfactory manner. 

SPECIAL 
came in for a good deal of consideration, 
and the committee which considered the 
subject were as follows: T. W. Gentry, 
Geo. L. Potter, H. D. Gordon, G. R. 
Joughins, Wm. Swanston, F. B. Miles. 
This committee made a very interesting 
report, which was substantially as follows : 

Your committee were somewhat delayed 
and inconvenienced by the failure of members 
to fully understand the exact nature of the 
subject to be reported upon, many thinking 
that we desired to get information in regard 
to patented and manufactured devices only, 
and that the many handy and useful tools 
gotten up in their shops, were not to be in- 
cluded. Several members writing us that 
they had no tools, purchased, with a view 
of meeting special work, but had gotten up 
in their shops at different times many useful 
tools to meet certain classes of repairs on 
locomotives, but they did not suppose we 
wanted them, as they were of the opinion 
that all other shops had been driven by ne 
cessity to provide just such things; how 
ever, when we got it fully understood 
with them, we were very much pleased 
with the result. In this way we have suc- 
ceeded in bringing out from under the 
work-benches and back corners of tool 
rooms, etc., a great many things of interest, 
a majority of which can be fitted up in any 
well-regulated shop at a nominal cost, and 
without having to order much, if any, new 
material, and certainly without having to 
make requisitions for new tools. Many of 
these devices are the result of bright me- 
chanics and foremen being forced to ac 
complish much with small resources, others 
are the result of study on the part of me- 
chanical engineers and draftsmen con- 
nected with repair shops, with a view of 
meeting otherwise difficult jobs with dis- 
patch and economy. 

In collecting the data for this report, we 
have been careful to get the views and 
opinions of members as to the introduction 
of improved methods and an interchange of 
ideas, with a view of having all the mem 
bers of our association profit by the work 
of this committee. We are much pleased 
with the result, and though we were aware 
that many useful devices existed, but that 
many of them were almost hidden, as it 
were, and seldom shown to visitors, because 
of their rather homely appearance, or from 
the fact that their owners thought that 
everybody had something like it or better, 
but we had no idea of getting so many 
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prints, drawings and sketches of useful ap- 
pliances from members of our association, 
and it is more than gratifying to us, and 
should be to all our members, to learn that 
so much attention has been given to this 
subject in our repair shops all over the 
country. 

We find that while very few attempts 
have been made at utilizing electricity by 
our members as a motor or means of supply- 
ing power to special tools, they bave nearly 
one and all recognized the great advantages 
derived from compressed air, an element 
that most every one of them has right at 
hand, and that can be accumulated and con- 
ducted so easily, safely and cheaply. 

Many have also taken advantage of hy- 
draulics, and by simple and cheap methods 
have made plants of very considerable pro- 
portions with which much of their work 
heretofore accomplished at much expense 
for labor, has been greatly cheapened, and 
the length of time required to do certain 
work reduced over two thirds ; this is par- 
ticularly applicable to heavy hoists and for 
drop pits in handling wheels under engines 
in round house repairs, etc. 

It was impossible for us to arrange for 
exhibition at this meeting the large number 
of prints, drawings, sketches, etc., sent in 
by members, and we have therefore in- 
cluded in this report complete lists of the 
more important devices, giving their names 
and the use for which they have been spe- 
clally devised, and the name and address of 
the member in whose shops they are work- 
ing, and instead of those interested having 
to hurriedly glance over the prints, etc., 
with abbreviated notes attached, they can 
select at their leisure from the list, such as 
may be of most service to them, and write 
the member, getting prints and full informa- 
tion, your committee having prepared for 
this by acknowledging receipt, and earnest- 
ly requesting all the contributors to pre- 
serve their tracings, drawings and sketches 
with this in view. 

The experience gained by your committee 
in following their subject enables them to 
make some suggestions, which we hope 
may be kindly considered, and while most 
of our members being familiar with, may 
have taken advantage of them already, there 
are no doubt large numbers who have not 
done so because their shops are small and 
means limited, and while standing more in 
need of cheap and simple means of getting 
out an increased amount of work than 
many others better provided, they hold back 
on account of small expense to be incurred 
or because they are afraid it will not pay in 
small shops and for other reasons, none of 
which your committee think will hold good. 

We find much attention has been paid to 
the working of portable universal drilling 
and boring machines; they are, in fact, 
indispensable in the larger shops, and in 
any shop that handles even a few modern 
engines a month, they can be made to pay 
largely. Some of our members have appa- 
ratus made by them, but there are on the 
market several excellent portable drilling 
devices, some operated by power from the 
shop shafting, in shape of ropes, sheave 
pulleys, flexible shafts, etc., others driven 
by steam or compressed air. It is found 
that new locomotive cylinders can be drilled 
and reamed in the floor near where they are 
to be applied, faster and more accurately 
with a good portable device than with most 
radial drill presses, and the heavy castings 
do not have to be moved as often as if under 
the drill press; all the heavy reaming for 
repairs, drilling out and renewing stay 
bolts, tapping stay bolt holes, and many 
other jobs formerly done by hand. The 
means of conveying power to these drilling 
machines can also be utilized for cylinder 
bores, valve seats, planers, etc., and where 
ropes and sheaves are used in connection 
with suitable snatch blocks or ‘‘turn 
abouts” the power can be conveyed to any 
desired point. Your committee recom- 
mend their adoption as a labor and time- 
saving device and find that they are not as 
generally known, and used, as their merits 
demand, 

Your committee were pleased to find that 
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the use of convenient hoists is more gene- 
ral than they had reason to expect, yet they 
are by no means as well introduced as their 
merits as labor-saving devices demand. 
With safe and convenient appliances for 
hoisting work at lathes, planers, drill 
presses, etc., a large amount can be saved 
not only in handling and chucking, but the 
machines themselves can be kept going 
more steadily and the risk of accidents to 
employes greatly lessened. We find com- 
pressed air is being used by a large number 
of our members for this purpose in connec- 
tion with pneumatic cylinders of their own 
construction, which can be gotten up 
cheaply in any shop. Others, by construct- 
ing suitable overhead ways, use differential 
or safety chain hoists to great advantage 
and get all the necessary movement for 
taking work from floor, swinging it into 
position for chucking and handling, fre- 
quently dispensing with a helper or laborer 
at the machines. We find that some of our 
members have cheap and convenient cranes 
at their larger machines, constructed in the 
shops at odd times, to which are attached 
either pneumatic or chain hoists by which 
work, heretofore very costly to handle, is 
easily placed in position. These hoists are also 
used in erecting shops and in the yards for 
loading and unloading, and in many larger 
plants compressed air is used for raising 
cars, in removing trucks, applying wheels, 
etc. We strongly recommend the introduc- 
tion of cheap and reliable hoists for general 
use at heavy machine tools, and members 
can get all necessary information from our 
list in regard to those in use in railroad 
shops, and we find there are quite a number 
of such appliances manufactured by the 
well known makers of pneumatic, hydraulic 
and other forms of cranes and hoists, and 
there are several builders of machine tools 
and railroad shop specialties that make a 
cheap and rellable hoist. Members desir- 
ing to get full capacity of their machine 
tools and reduce Hability of accidents to 
employes and save wages of helpers and 
laborers, should give this important item in 
shop practice the fullest consideration. 

As before stated, your committee find that 
very little progress has been made in utiliz- 
ing electricity in locomotive repair shops, 
and they are of the opinion that various 
causes will combine to prevent much being 
accomplished in this direction for quite a 
while yet; however, they feel that in view 
of the rapid strides made in applying this 
powerful element to heavy cranes, and for 
other purposes in the large building shops, 
more than a passing notice should be given 
it by members contemplating the erection 
of new shops or an extension on a large 
scale of present shops. The possibilities of a 
good electric plant in connection with large 
locomotive and car shops are, in our opin- 
ion, very great; in addition to its use as mo- 
tive power for cranes, transfer tables, turn- 
tables, etc., may be considered a means of 
lighting buildings and yards, welding, braz- 
ing, and perhaps other uses suggesting 
themselves as necessity occurs. A lack of 
familiarity with comparative cost of erecting 
and maintaining such a plant as compared 
with other and better known methods, pre- 
vents our touching further on this subject, 
and we leave it for the consideration of all 
interested. 

Among special shop tools that are not very 
generally used, mostly because their value 
is either underestimated or their better 
qualities little understood, are the best de- 
signs of patented small lathe tools. We 
refer to those tools so made, tempered and 
set in stocks or holders as to prevent the 
necessity of dressing and shaping, but that 
always present a proper cutting edge by 
grinding the dulled point only. Such tools 
are cheap compared to the immense quan- 
tities of high priced tool steel cut up 
monthly for small lathes, those for thread- 
ing, cutting-off and light inside boring being 
especially handy and economical and insur- 
ing good work, while the more substantial, 
such as diamond points, round nose, square, 
etc., save time at light machines; this is 
particularly true of small lathes in tool 
rooms. We do not recommend these tools 
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for enery work on suze of machines. 
The small tool departments of a few of the 
best special tool-makers can give some inter- 
esting information in regard to such tools, 
and no doubt some of ourmemberscan. We 
are aware that the market contains a num- 
ber of them that are almost worthless; but 
there are good ones to be had. 

Another class of shop tools that can be 
gotten up in any shop, but which we find 
are not generally in use, are the holding 
bars, or stocks, made to fit tool-posts of 
large engine lathes, and even wheel lathes, 
as well as planers, slotters, etc., and so ar- 
ranged with suitable slots and set-screws 
for taking short bits or tools of square tool 
steel of proper size for work in hand; in 
this way the very best quality of tool steel 
may be used at a small cost, and the tools 
are more handy and can be kept in better 
shape with less work than if dressed on 
large pieces of heavy steel. These holding 
bars or stocks can be bent or set at any de- 
sired angle, and easily arranged so bits or 
tools can be worked up to points required, 
and when necessary the bits themselves can 
be offset or bent. For heavy inside boring 
and many jobs of turning, they are more 
steady and work better than solid heavy 
tools. Where slot in tool-post of heavy 
lathes is small it is best to have special tool- 
post with large slot for the tool holding 
bars. A tool holder of this kind is used to 
great advantage in upright slotting ma. 
chines, and can be provided with clearance 
for the up-stroke by simple spring arrange- 
ment, thus saving the cutting tool from 
being broken or worn on point. The shank 
or stock of such bars is round, and held be- 
tween two half-round clamps in tool-post, 
and can be turned in any direction desired 
in the post, so as to allow a rounded 
diamond-point tool to do almost any kind of 
work. Our lists show that these tools are 
extensively used in a number of shops, 
which can furnish desired information. A 
feature of this particular bar is that it allows 
the very shortest or worn-out tools of best 
grades of steel from lathes to be made into 








a first class shelton tool, instead of the very 
heavy tools generally used. 

We find the matter of convenient and ac- 
curate lathe mandrels has not received the 
attention it should in most repair shops, 
and instead of the gradual introduction of 
good ‘‘expanding” mandrels a majority of 
shops are still depending on the old solid 
mandrel in its most temporary form, and 
some shops have a ton of them which if put 
at their actual cost would purchase a full 
set of the best expanding mandrels, and if 
sold for No. 1 wrought scrap, would go far 
towards the cost of enough of them to take 
the place of about all their old mandrels. 
Since a number of our members have called 
attention to an expanding lathe mandrel in 
daily use by them and recommend it so 
highly, and from the fact that a reliable tool 
of this kind isdifficultto obtain at reasonable 
prices, and many of our members having 
experience with some very poor devices of 
this sort, your committee have decided to 
mention the ‘‘ Nicholson Expanding Lathe 
Mandrel” as probably the best of which 
they have knowledge, and as having been 
mentioned by all members who touched on 
this subject in their contributions to the 
committee work. 

We desire to impress upon our members 
the advantages to be obtained in looking 
carefully around and corresponding with 
fellow members when they are selecting 
shop tools with a view of getting what are 
really ‘‘special shop tools.” There are 
several builders of good heavy shop tools 
that make few, if any specialties, and, at 
the same time, there are many parties mak. 
ing strictly special tools, who make few, if 
any regular heavy machine tools. Some of 
the very best special shop tools are made by 
parties not as well known as the old stand- 
ard machine tool-makers; this is particu- 
larly applicable to turret lathes, universal 
and plain milling machines, grinding and 
polishing machines, bolt- heading and thread- 
ing machines, punching machines, tube or 
flue-welding machines, and many others 
that should be specially selected, and not 
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included in contracts for shop plants, with 
a view of trying to procure from one or 
even two parties all the machine tools re- 
quired. 

Among the most useful of the special 
tools above mentioned, we would suggest 
that the possibilities of well designed heavy 
turret lathes, and heavy universal milling 
machines and punching machines, designed 
to meet the requirements of heavy loco- 
motive shop repairs, make them the most 
important special machine tools to be con- 
sidered in equipping a shop. We mention 
the punching machine particularly, from 
the fact that we find it is not as generally 
used as it should be in repair shops; with a 
proper punch and accurate templates, about 
two thirds of the rough drilling in car re- 
pair, and about all in tender and tank work, 
and very much bridge, roadway and mis- 
cellaneous work now drilled in many shops, 
can be punched at great saving in time, and 
allow use of drill presses for needed work 
that cannot be punched. 

The rapid introduction of self or air 
hardening tool steel has caused the retire- 
ment of the old-style grindstone as a means 
of sharpening large .machine tool cutters, 
etc., and the substitution of heavy tannite 
and emery grinders has proven wherever 


grinders designed to use water plentifully 
on the wheel have shown their superiority 
over the dry wheels. 

There is a very convenient double form 
of these grinders with one coarse and one 
fine grained wheel set in same frame, and it 
is found that the smallest tools can be finely 
ground without injury to temper. We 
suggest to those of our members who have 
never used them, to inquire into their 
merits as compared to old style grinstones. 


tried a paying investment, those styles of | — 


In conclusion, your committee want to 
forcibly impress each member with the 
importance of a ‘‘tool room” and tool 
keeper. In our opinion, no shop, however 
small, can afford to be without a tool room, 
if it is nothing but a corner railed off in the 
shop and looked after by the foreman. We 
find most shops of consequence have tool 
rooms, many of them very elaborate ar- 
rangements, for making, repairing, and 
caring for tools. We find that any shop 
employing as many as a dozen machinists 
can well afford to establish a tool room, and 
select a good man who has qualifications 
for this werk, whose duty it should be to 
look after and keep small tools in order, and 
keep all drills, cutters, reamers, etc., ground 
ready for immediate use; such tools should 
not be altered, or even sharpened outside of 
the tool room. Members wanting informa- 
tion in regard to tool rooms and methods of 
checking for tools, etc., can get the same 
from most any member whose name is given 
on the list accompanying this report. 

















The Charleston (N.C.) Lead Works will add a 


building to its plant. 

The Ohio R. R. Co. will build machine shops in 
Henderson, Ky. 

Begiebing & Butell of Des Moines Lowa, are erect 
ing additions to their plant. 

The Fredericksburg (Va.) Wheel Works are 
erecting an addition to its plant. 

Steele Bros., of Slaterville, W. Va., are adding 


machinery to their machine shops 


The Addyston Pipe and Steel Works, of Addytson, 
O., will build an addition to its plant. 
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The Marshallton, Del., ron Co., is adding more 


nen to its working forces. 


The works of the Racine (Wis.) Tron Co., have 
heen rebuilt on another site. 
The Woodstock Iron Co. at Anniston, Ala., is get- 


ting its furnaces ready to start. 

The Ball Mill of the Cambria Iron Co.,. 

1., has been put on double-turn. 

An addition is being built to the 
Mich.) Foundry and Machine Co. 

The ¢ 
ummer, 


Johnstown, 
Kalamazoo 
‘asey Nail Co., Lewiston, Me., will, this 
erect a large addition to its plant. 

The Holyoke (Mass.) Calender Roll Co, bas been 
rganized and expects to be in operation in July. 


Building operations on the plant at North Tona 


vanda, of Plamb, Burdict & Barnard, of Buffalo, 
N. Y., have commenced. 
The Baltimore (Md.) Machine Heating Co. has 


been organized to make steam-heating apparatus. 
John J. Kelly and others are incorporators. 

The Springfield (O.) Machine Tool Co. inform us 
that they are now preparing to make a line of en- 
vine lathes from 18 inches to 24 inches swing. 


The New Home Sewing Machine Co., Orange, 
Mass., is now running its factory full force five 


lays a week, and much of the force full time. 

The W. Dewees Wood Company, of McKeesport, 

i.,has put on several additional departments, 
ziving employment to quite a number of men. 

There has been incorporated the Meteor Cycle 

»., With capital of $35,000, in Battle Creek, Mich. 
\ plant will be erected. W. C. Smith is connected. 

The New National Time Recorder Co. has been 
organized in Milwaukee, Wis., and will manufact 
automatic time re Capital, $30,000 
President, Frank Bolte. 

There has been incorporated in Boyertown, Pa., 
Union 


ure :orders. 


the Mfg. Co., for the manufacture of iron 
and steel. Among the incorporators are: John 


Sabold and Thomas J. B. Rhoades. 


An additional mill will be put in operation soon 
at the Ellwood Tin-plate Company’s plant, at Ell 
and the force increased from 150 to 200 
Orders are coming in well. 


wood, Pa., 
nen, 

\ company has been organized to build 
plate mills at Cambridge, O. 
furnish the means, and 
idelphia, ¢ 

The Penn Engineering Co. has been formed in 
Philadelphia, Pa , and will erect a plant in which 


black- 
Local capitalists will 
Ambrose Beard, New Phil- 
)., will be general manager 


to make heating apparatus. Capital, $30,000, In- 
corporators, W. M. Brownback and others. 
The Lalance & Grosjean Co., Harrisburg, Pa., will 


shortly begin the erection of a large tin-plate mill, 
75x200 feet. It is expected the new mill will be in 
operation by September Ist, with 75 employes. 

The Pottsville [ron and Steel Co., Pottsville, i a., 
is using the Archer gas machine with petroleum in 
its open-hearth furnaces. The company states that 


the service secured is fully equal to that from 
coal. 

The Metropolitan Electric Co., at Reading, Pa., 
are putting up a new power house, and have 


placed the contract for the iron roof and traveling 
crane with the Berlin Iron Bridge Co., of East 
Berlin, Conn. 

The Rogers Manufacturing Company, makers of 
bone goods at Rockfall, Mass., factory was 
burned some weeks ago, have decided to rebuild on 
the old site. They expect to resume manufactur 
ing in about four months. 


whose 


A new saw and planing mill, at Springfield, 
Mass., belonging to Charles Plumley & Son, was 


with vahiable 
The machinery 


recently destroyed by fire, togetLer 
machinery and 400 finished boxes. 
and engine are practically ruined. 
An unusual record of activity is that of the 
Castle (Pa.) Wire Nail Works, which have 
steadily for nine months without 
day or night. Between 3,000 and 
turned out every twenty-four hours. 


New 
worked 
losi g a turn 
1,000 kegs are 


Work on the Whittaker mill at Wheeling, W. Va., 
is progressing rapidly. The Schiffler Bridge Co., of 
Pittsburgh, is engaged in the work of 
tion, and is now employing about fifty hands. 
mill will be 600 feet long and 100 feet wide 


construe 
The 


The Boston & Albany railroad management has 
completed plans tor the erection of a new plant of 
car shops in West Springfield, Mass. The present 
outworn and outgrown, and the new 
plant will be larger, and equipped with the latest 
and best machinery. 


shops are 


Toere has been a general 
recently at the plant of the 
Co., Steelton, Pa., with enc 
work all summer. Two blast furnaces 
now in operation, and another will be blown in 
soon as the supply of coke can be secured. 


of work 
Pennsylvania Steel 
yuraging prospects of 


resumption 


large are 


as 


The Illinois Steel Company has seven furnaces in 
blast, on foundry iron Bay View, Wis 
on Bessemer at Joliet, and four on Bessemer, 


one at , one 


and 
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one on special at] South Chicago, Preparations are 
being made to put one of the North Chicago far- 
naces in blast as soon as the coal strike is set 
tled. 

The Electro Chemical Co., organized at Portland, 
Me., for the purpose of carrying on chemical, elec- 
trical and manufacturing business, filed a certifi 
cate June Ist The capital stock is $800,000, of 
which $600 is paid in. George Snider, of Newton, 
Mass., is president, and William J. Spaulding, of 
Boston, is treasurer. 

The W. & S. Hydraulic Machinery Works (Wat 
son & Stillman, proprietors), of New York, inform 
us that they are now working full force and full 
time, on their line hydraulic specialties fora 
great variety of An order now being 
filled is for presses to squeeze oil from fish, which 
they are building to goto Norway 


of 


purposes, 


A large plant will be erected in Providence, R. L., 
by the Burdon Seamless Filled Wire Co. The build- 


ing is to be of “skeleton steel’ construction, faced 
with brick, and will be 525x40 feet, six stories. Elec- 


tric power will be employed. The power house 
will be of twostories, containing in addition to the 
engines, boilers, generating plants, ete., a repair 
and store room 

It is practically assured that there will be a large 
machine shop and foundry built the present sum- 
mer on the Fairfield road, near the Purington 
brickyard, in Waterville, Me. The necessary stock 
is all pledged and the work will probably be com 
menced at an early date. The industry will be 
quite an addition to the business of the city, as it 
will give employment to at least 159 hands. 


The .Etna-Standard [ron and Steel Company, of 
Bridgeport, O., has two mills in operation making 
black plate. The company will not be prepared to 
coat sheets before July Ist, at which time it expects 
to make both bright and terne plates. They have 
three sets, two for tin plates and one for terne 
plates, and the estimated weekly capacity is 660 
boxes of tin plates and 300 boxes of terne plates. 


N. M. Neal, formerly agent of the Auburn Found 
ry Company, lot of Jand in Auburn, 
Me., and contemplates building a foundry there. 


The main building will be 40 by 0 feet and will 


has leased a 














a steel roof. Two other buildings will be 
to be used in c 
The work of building 
mediately. Mr. 
ness thoroughly and will be successful in this enter- 


prise 


have 


erected, onnection with the large 


one, will be commenced im 


Neal understands the foundry busi 


The Baitimore Iron, Steel and Tin-plate Company 
have their 
Point, securing a lease for three years on the plant 
of the old Coates rolling 
the option of purchase. 
are E. K 


concentrated operations at Locust 


mills, at that place, with 
Among the incorporators 
Rice, Daniel and Robert 
Wales. The office 
E. Ingram, president; John M. Ing 
and Robert treasurer and 
ager, 


of the company 


Girvin, of Swansea, rs are James 


‘ram, secretary, 


Girvin, general mat 


(Mass.) Electric Light Com 
pany has entered into an agreement with the7Mon 
ument Mills Company, at Housatonic, fora lease of 
the water power and electric-light: station of that 
company, all the electrical generating 
machinery, and arrangements will at once be made 
for lighting the village of Great Barrington from 
that station. This plant will do away with the old 
electric-light station in the village 
ant noise. 


The Great Barrington 


including 


and its attend 


Andy D. Howard & Co., of Bartow, Fla., write 
us; We areecrecting foundry and machine shop 


at this place, 
machinery. 


to repair 
We 


and build new phosphate 


have ordered our tools from the 


New Haven Mfg. Co., New Haven, Conn. Our 
building is: 40x60 feet machine shop, 40x40 feet 
foundry, and 15x15 feet blacksmith shop. Will be 


in running order by Ist August. New Haven folks 
ean’t get our tools out before Ist July —-suppose 


they are overrun with orders 


It is now definitely decided that the 
Howard & Bullough American Machine Co., which 
branch of the firm of Acrinton, Eng., 
will locate its works in Pawtucket, R. 1. The loca 
tion deeided on is at Pleasant 
tracks of the Consohdated 
setts Stateline. It will 
ground when completad, 
ment to more than 
of Pawtucket, a 
American directors of the 


well-kuown 


Is a same 
along the 
road on the Massachu 
cover over forty acres of 
and will furnish employ 
1,000 hands Potter, 


are the 


View, 


James C 
nd James Riley, of Boston, 


company. 
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A NEW GRANK SHAPER. 


NOVEL, YET SIMPLE. 
Length of stroke 
mehanged INSTANTANE. 
OUSLY while IN MOTION, 
‘Get Photos & Prices 


NOTHING LIKE IT. 


*Pox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 


35 Finsbury Pavement, 
London, England. 











uaavE Hs 


MANUFACTURERS OF | 


FITCHBURG ¢ 


AND OTHER s 
SEND FOR 
CATALOCUE E. 





FITCHBURC MACHINE WORKS, 


nee CELEBRATED 


ENGIN LATHE 


| METAL- WORKING MACHINES 
FITCHBURG, 
vinta ell MASS. 





45,000 lbs. 


BVBVVEVe 


4 


7 





$ BUILDERS IRON FOUNDRY, Providence, R. I. 


LARGE AND STRONG BRONZE CASTINGS. 


Tensile Strength per sq. 
GUARANTEED. 


As high as 68,000 lbs. Tensile Strength, and as much as 
tion have been obtained. 


bb AMADA AAADADAAAAAAAAAAAAARAAAADAADAD AL 


AAA aaa ae aaa’ | 


in. 15 per cent. Elongation 


19 per cent. Elonga- 


VeVVVOVSVVOB 





VOLUNTARY TESTIMONY. 


Dover Puarins, N. Y., May 21, 1894. 
Mvrissrs. COOKE & Co. 
trentlemen :—With pleasure I write you a few 
lines to let you know that [am well satisfied with 
the little Acine Plower ane Tuyere I bought of you 
some time agv. 1am using it here at Dover Plains 
alongside of a good big bellows; but the bellows is 
nowhere, big asitis. It can’t beyin to make such 
a fire as the little Acme Blower does. I can get 
any kind of a fire I want. It made alittle noise at 
first and run a little hard, but I kept it well oiled 
inside, and now it almost runs itself. 
Yours very respectfully 
EDWARD P EARN. 


For Prices etc., of BLOWERS referred to 
in above letter, address 


COOKE & CoO., 
163 and 165 WASHINGTON ST., 


NEW YORK. 





Agents forP.H.& F.M, ROOTSCO. 








WORTHINGTON STEAM PUMPS 


DUTIES. 






FOR ALL 





HENRY R. WORTHINGTON, 


NEW YORK, 86 and SS Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 
CLEVEL ane. aS South Water St. 
AGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sis. 


607 Arch St. 
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An air compressing machine that has been con 
structed and set up in the Oakland (Me.) Manufact 
uring Company’s machine shop, and which is now 


furnishing the power by which the 


machinery of 











Hallett’s, 8&.50c. and U.S. French Star, 
10¢. 
Lard Oil 
Copper— 
prevails. 


to & 60e 


Prime is quoted at 5&c. to 60e. 
The market is dull, but a better feeling 
Lake Copper is held at 9.15e. by the car 





the shop is run, is attracting considerable atten- | load. Casting Copper is held at 4.65e. to 8.75e. 

; : seek : : a Lead—The market is quiet and nominal at 3.35¢ 
tion. The machine is run by water-power. The] for New York delivery. It is claimed that pore 
power is transmitted by a chain running on a] the new tariff going into effect these prices will 
sprocket-wheel. The piston is connected with have to be abandoned, as imports can be made at 

; : ; oa : or about 3 05c., based on prices as at present ruling 

one of the links of the chain. The cylinders are} aproad. 
X inches in diameter, and the stroke is & feet. The Spelter—The market is dull; ear loads are quoted 
pressure can be adjusted as easily as steam, and at 3.45c., but on account of the absence of im- 
: rier ‘a velastio. the He portant business, values are more or less nominal. 
the compressed air is more elastic than steam, Tin—-Buyers are restricting wants to actual 

Power can be transmitted through pipes for] necessities; at present prices are steady at 19.65c.;: 
several miles, thus making it possible to utilize there seems to be little confidence in the tin 

, al 3 . market on account of the tariff question 
water-power at a distance. The engine is useful 
not only as furnishing power, but also for ventila : 


tion. The great pressure beats the cylinders to 


such a degree that it is necessary to keep them 
immersed in tanks of water. All this heat is lost 
in the sudden expansion of air at the vent, and 
the blast which issues from the end of the pipe is 
ice-cold. The machine is the invention of two 
men, one of whom, Ansel Swift, is now in Oak 
land, and superintended the setting up of this 
motor. It is owned by a stock company composed 
chiefly of Waterville men, among whom are Dr. 
Thayer, Colonel Bangs, W. T. Haines, and other 


well-known men of capital.—/ndustrial Journal, 





Machinists’ Supplies and Iron. 


New York, June 23, 18M. 
Tron—American Pig We quote Standard North- 
ern brands, No. 1 Foundry, $12.50 to $13.00; No. 2, 
$11.25 to $12.00; Gray Forge, $10.25 to $10.50. South- 
ern brands are quoted at $11.50 to $12.25 for No. 1 
Foundry; $10.50 to $11.00 for No. 2, and $10.00 to 
$10.25 for No. 3. 
Antimony The market is dull and weak. We 
quote L. X., &%&e. to 9¢.; Cookson’s 10¢. to 104¢.; 





*WANTED* 


* Situation and Help” Advertisements only iuserted 
under this head, Rate 80 cents a line for each inser- 
tion. About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 


machinist and drafts 
AMERICAN MACHINIST 


Wanted—By a first-class 
man, a position. Box 110, 
An exp’d designer and draftsman on fine mach’y, 
wants a position. Box 113, Am. Macuinistr 
Molder wants position, well up on heavy engine 
and general jobbing work in dry, green, or loam: 
good refs. Box 108, AMERICAN MacuHINIst. 
Wanted—A master mechanic to take entire 
charge of shops employing 250 men; must have 
wide experience. Box 109, AMERICAN MACHINIST. 


Machinist, 30, wants pos. as foreman or instruct 
or in college or trade school; best of refs. from 
former position. “ Instructor,’ Am. MACHINIST. 


Wanted—An experienced man who thoroughly 
understands operating gear-cutting machinery of 
all kinds. Address Box 111, AMERICAN MACHINIST 











ESTABLISHED 1874. 


CLEVELAND TWIST DRILL CO. 





t. New York. 
Knee. 


100 and 102 
85 Queen V a Street, London, 
5 Neue Promenade, Berlin, €., Ger 
Cor, Lake and Kirtland Streets, Cleve 


Reade Str 













Lathes, Planers, Drills, Shavers 


Boiler Tools, Steam Hammers, ete. 


Now remaining unsold in the Engine and Boiler 
Shop, will be closed out at once. 
ENGINE LATHES. 


5 ft. Phila, 


TRON PLANERS. | 









19 in. x $ft Wheeler. = 9 
»” x 4° Lathe & Morse 13 ee 6 ‘ Blaisdell, 
24 x 4° Blaisdell 4 x 6° Reed. 
4 x New Haven 16 ** x 6°* New Haven. 
24 x 16 ** x Gand & ft., Ames. 
26 x Is ‘* x & ft.Putnam 
26 x 20 * x 10° Fitehburg 
30 x10 mw” = 4" OMe 
32 °° x 6 Ww 24 ‘* x 12 Putnam. 
36 x 10 ** Gleason. |; 30 * x 10 ** Prentiss, Taper. 
60 '* x 24‘ Heavy Pattern 320%" x ° ’ - —y me 
z Be wa 2a ewes & illips, 
SHAPERS. 6 x 18“ Improved Style. 
6 in. Stroke, Crank «8 x 17 ** Hewes & Phillips, 
Rg ‘ Gould | 84 x 18“ Lincoln 
gs rT Hewes & Phil. Pit Lathe, 72 in, 
Ibs. Hendey. | HAMMERS. 
16 * . Gould & Eber | - 
a9 +4 . Triple Geared 50 Ib. Helve, Bradley, Up'g't. 
So 300 Steam, Fe tris & Mile 8. 
DRILLS. HO) * 
22 in. Swing Prentice } 1200 * Drop with Lifter, Farrel 
26 Lodge & Davis | F'd'y's Make, 
26 Prentice Friction ~ 
as Gini ane viet BOILER TOOLS. 
Old Styte. Rolls, 6,8 and 104 ft. 
he adial Drill S61n. complete Boiler Shears, 30 in. gap. 
‘lange Cle 3,6 ft. 
MILLING MACHINES, || F™s Cie  EOUS 
B & S No. 1 Universal with MISCELLANEOUS. 
Cutters, Arbors, &c Al order Acme. 3% in. Bolt Cutter, 
Garvin No.3 Bk Gears auto fd Bor and Turn, Mill, 38 in. 


Cincinnati No 2 Bk. Gs. auto. fd 
Pratt & Whitney, ‘Lincoln.’ 


J. J. McCABE, 


E. P. BULLARD’s |44 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 


Vert Turret Borer, B. & 8S, 
Slotter, 10 in. Stroke, 


sats IN SECOND-HAND MACHINERY, 


ENGINE LATHES, DRILL PRESSES. 


1 12in. x 5 ft. Geo. Gage. 2 10in. Milliken Beneh 
Pia. x 6 © Savers 110 © Gardam Sensitive 
115 °° x 8° Fitchbore 110“ Three Spindle Slat 
116 x 6° Perkins. 1 No.1 Two Spindle Garvin 
116 xX 7‘ Bement 1° 4 Thre ig 
116 x 6° FB. Re , ee ca 
Lik’ x 6 Now Haven, pre 
11x a” pret ead 1 5 ft. Nil : Radial, 
120 x» 6* Bullard. 15 M Naull Unive real Radial 
129° x12 Fifield, 17‘ Alfred Box Universal Ra 
137" x14" Old Style. ree 
: 19 ft. Holly Mfg. Co, Radial, 
> iE pe eeur 
PLANERS., SCREW MACHINES. 
1 16in. x 16in. x 3 ft. Belden, 1 No, 5 Bro wo & Sharpe, 
P2228 x22" x 4°L.W.Pond | 1S < 
124% x24°* y 6 Novelty ZA 3 Winds w” Machine Co 
Iron Works Pe 24, Pratt & Whitney 
124in. x 24 in. x 10 ft. Pease 1 16in. x 5 ft. Flather & Co 
Planer Co 118 ** x6 ** Hendey Mach. Co 
9 , ” 
1 28in. x 28in. x 7 ft. N. Haven, MILLING MACHINES. 
SHAPERS, 1 No. 2 Garvin. Hand. 
1 * 1. Garvin, Power 
1 6in. Boynton & Plummer 1‘ 2 Garvin, Power 
210° Juengst Cran 1 0 Garvin, Universal 
210 Wood and Light Tray 1 > Brainard Standard 
erse head $  * 2 Garvin Lineotn 
1 iin Juengst Friction 1 4 Garvin Rack iicph d 
Pik‘ Putnam Traverse head 1 Garvin Heavy Slab Miller 


Also, a large number of other machines. Write for ¢ 


and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK 
Also 51 North 7th St., Philadelphia, Pa. 


NEW BENCH DRILL. 


Flat Belt, Rack and Pinion Feed. 
Write for Circular. 


DAMOURS&L iT TLEDALE, 204 EF, 4 ba St., New York. 


omplete list 











WATERBURY, CONN. 


se BLAKE & JOHNSON, 


A For makin 
similar in shape to tho 


order. 


oa prices for either 


Builders ot WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


articles from the coil, of either round, half-round, flat, or square wire, 


se shown in the cut berewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 


machine or the goods, whichever may be desired. 


© Bicycle and Labor Saving Machinery a Specialty. 





1 ADAMS ST., BROOKLYN, W.Y. | 
Presses, Punches, Dies, Drop Hammers, Special Machinery. 
THE STILES & PARKER PRESS CO. 


E. W. BLISS CO., 


"IS WOLBUTYSEM “A OOT ‘BONO oBeOTTD 





STRANGE, BUT TRUE!! 
Taz New Process Raw Hie Gears 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
No 


They require 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y.,U. S.A. 

















Draftsman of an eng. and boiler work, wants a Calipers & Gauges. F. A. Welles, Milwaukee, Wis 
change; graduate 7 years’ exp.; some exp. in de ' ‘ , 
* . A . Gs _ ehe . rOceeR A y rig re 
signing ad estimating. Box 112, AM. MACHINIST. For Sale—Second-hand drill presses.engine lathe 


Cincinnati, O 


Light and fine machinery to order; Foot mene 
Catalogue for stamp. E.0O. Chase, Newark, N. 


tools? 


& planers. Dietz, Schumacher & Co., 


A mech. engineer with experience in designing 
machinery and in handling men, desires a position. 
Address O. Hi O., AMERICAN MACHINIST. 

Box 


Wanted—To buy good second-hand 


Wanted—An assistant draftsman accustomed to |83, AMERICAN MACHINIST. 
locomotive work: none other need apply. Apply 
by letter to John Rohland, care the Coxe [ron 
Mfg. Co., Drifton, Luzerne Co., Pa. 


asonable rates 
French an 
N. Y. 


machines for liquo 
A. 6863, care 


Mech. eng’r. will translate at re 
catalogues and specifications, English, 
Spanish. Address T., Box 133, Yonkers, 


Wanted—Makers to deliver 
rice manufactory, Prepaid offers to R. 


Wanted—Foreman machinist and toolmaker for 
a shop building hoisting enginesand heavy mach’y: 


state exp. and salary required; incompetent men ]/' ; t x 
need not apply. Address F. F., care AM. MACH. G. L. Daube & Co., at Cologne, Germany. 
: Introduction and negotiation of American pat 
An exp’d mechanic and designer of special tools, | ents and machinery to English manufacturers and 
etc., desires a position as general foreman or /agents. Write for civeular to Geo. Richards, M. I 
assistant superintendent in a bicycle works. Ad-]| 4 E., Mechanical and Consulting Engineer, No. ! 


dress Box 111, AMERICAN MACHINIST. Laurence Pountney Hill, London, England. 


Do you want a picture of the famous Locomotiv: 
999%"? Send 50 cents for our fine copper plate 
transparent picture (14x28), showing all parts insid 
and ov/side, all named and numbered, on satin 
gloss paper, for framing, educational, beautiful, 
correct. Locomotive Engineering, 256 B’way, N.Y 


An expert engineer, one who keeps own steam 
indicator and who is capable of doing his own re 
pairs, desires a first-class position; r. ferences Al 
Address Samuel Andrews, care Dickerson’s News 
Room, Hartford, Conn. 


Mech. 
for 


who has his own design 
at part gate, 


& hydraulic eng , 


turbines, giving high efficiency InformationWanted — Advertiser isa Ist-class too] 


wants pos, with firm willing to build them; has | maker, die maker,and expert machinist. Also a good 
graduated in civil eng. at European college; 16 | d’tsman and designer of mach’y. Isseeking location 


to establish asmall jobbing machine shop where 
thereis reasonable prospect of success. Information 


years’ in the trade. Successful, Am, MACHINIST. 








acknowledged with grateful thanks. All letters 
answered. Wm. E. Piper, 7629Drexel Ave., Chicago 


+ MISCELLANEOUS WANTS + 

Advertisements wili be inserled under this head ar 
5 cents per dine, each insertion. Copy shouid be sent t 
reach us not later than Saturday morning for the ensu 
ing week's issue, Answers addressed to our care wili 
be forwarded. 


Cheap 2d ha lathes & planers. S.M. York, ( Clev 1a, 


An engineer’s widow has a comp'ete set of back 
volumes of the AMERICAN MACHINIST since 1881 
which she wishes tosell, together with paid-uy 
subscription to AMERICAN MACHINIST, for $20 
Some of the volumes are bound and some = un 
bound, but every number is in perfect condition 
Address Mrs. O. A” Lanphear. 967 Dennision Ave 



















Best Steel Flue Scrapers. Kelley Co., Erie, Pa. | Columbus, O. 
, AMERICAN GAS FURNACE CO., 
A , Gas Blast Furnaces & High Pressure Blowers 
= For the economical generation and syste 
<7 = matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLisH AGENCY? 
ee> Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 


DETROIT TWIST DRILL Co., DETROIT, MICH. U. 8. A. 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











Send for Catalog ue. 


SECOND-HAND MACHINE TOOLS 


FOR SALE AT LOW PRICES. 


Endorsed by Practical Mechanics Everywhere. 


WehaveRemoved our Office 





TO 50 Driving Wheel Lathe. N.Y. 8S. E. Co.’s make 
Fair order, 
36’ x 36/7 x 10° Sellers Planer, single head. Good 
order, 
34’ x She’ Putnam Engine Lathe, rod feed, screw 


and compound rest Good orden 
26" x 8 Pratt & Whitney Chucking 


qood order 


AND 


Machine. Very 


12° x 4’ Pratt & Whitney Engine Lathe, with taper 
attachment 
sD | 1 Pratt & Whitney “Grant Pattern,’ Double Col 
umn, Double Head Milling Machine. Good as neu 
NEW YORK. 22/ Pratt & Whitney Manufacturers’ Drills, with 


two-spindle attachment. Good order. 


E. P. BULLARD, 
145 BROADWAY (Room 6), NEW YORK. 
BRIDGEPORT MACHINE TOOL WOBES, BRIDGEPORT, CONN. 


BRASS-WORKING TOOLS. 


Shall be pleased to have our Customers call 
and see us in our new quarters, when in 
the City. 
SEND FOR OUR LATEST LIST. 
Telephone 874 A Cortlandt. 






























> | . 
GEORGE PLACE = i 
~y E 
=| <q 
MACHINE C0,|= = 
|= = 
< — 
IF YOU WANT ANT THING IN THE LINE OF = : BARDONS 
DROP PRESSES:DROP HAMMERS:STAMPS (is ira & OLIVER'S 
is AUTOMATIC DROP LIFTERS - =| | Cleveland, | 2 
SEND FOR CATALOGU © =. a 23 
a. | —— a1 
e\= on 
SCREW MACHINES. 
>) — beer SHOULD 5 
$40.00 PAY 
$85.00 foran Indicator when you can get either of these for 
$40.00, packed in finest cases, finest Workmanship, finest mater- 
grr ate acre ing Wheels, Planimeters, Three-Way 
Cocks and 25 other high grade specialties 
Q HINE & ROBERTSON CO., gs 
61 Cortlandt St., New York. $40. 00 8 





THE CLEVELAND MACHINE SCREW 60,, 


CLEVELAND, OHIO. 


Manufacture AUTOMATIC SCREW MACHINES for every variety of work. Samples 
of the production of these machines sent on application. We have about 200 of these machines at 
work in our factory, producing parts of Guns, Sewing Machines, Bicycles and Standard Screws. 

We are also sole owners of and successors to the CRANT ANTI-FRICTION BALL CO. 
Our facilities in the production of BALLS FOR ANTI-FRICTION AND OTHER PURPOSES 
are unsurpassed in the world. SAVPLES, PRICES AND CATALOGUES FREE. 
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ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 
New YorK, N.Y.: 616 a Buik ater ATLANTA, Ga.: Chas. H. Willcox, 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, 


HARRISON SAFETY BOILER WORKS. 








FOR HAND OR 
ELECTRIC POWER. 


Shriver’s New York “Tae Cranes 





Boiler 


Shell Drills, Light Drill Presses. 
Also ELECTRIC 


MOTORS 

for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
® Machinery. 


333 East 56th St. 


T. Shriver & Co, Ys esos 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity. to be operated by Hand, or wholly orion part 
by Electricity. 














New Complete Illustrated Catalogue—Free. 


Norton Emery WHEEL Co., 


WORCESTER, MASS. 








TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, Pa 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 


41 YHA HNPRNNAN PLATTS gH AL NN 


















23438 & 2345 
Callowhill St., 


PHILADELPHIA, PA, 








Latest Improvements. 
No Jumping of Chains. 







No Jarring of Load. Anti-Friction Bearings. 
ADAPTED FOR HEAVY OR LIGHT LOADS 


IN 


Machine Shops, Foundries, Electric Light and Power Plants. 
EDWIN HARRINGTON SON & CO. (INC.), 
.MACHINE TOOL BUILDERS, 


1515 PENNSYLVANIA AVE., PHILA., PA. 











Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand 
ing it has compelled us to issue 
special reprints of several of the 


articles, our stock is now limited to 
| complete sets, with the exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 
of mechanics. 

The set of 92 papers will be sent by 
mail to any address in the U.S... Can- 
ada or Mexico for $5.00, postpaid, 
and toany foreign country for $7.00. 


The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


ADDRESS : 


American Machinist, 
203 BROADWAY, 
NEW YORK. 












= Feed-Water 
Heater 


A bras 











coil He ater 
yee ng water to 
the tht at 210° 
I A on it 




















Prices low Satis 
faction universal 











The National 

Pipe Bending 

Co. 
82 River St. 
New Haven, Ct. 


















000002 000000000 














Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
” IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 












Style A, Three-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbary, London, Eng. Awards at the World’s Fair. 


Style B, Two-Jaw. 





““CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
‘ Screw Machines, and for Special 


as  .« £. Se ek elu }elCU 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
Jordan Flaner Chucks, PEQUOT DRILL CHUCK. 


: | Anew Drill C) zi g 
Wor Pros and ies idvees | iuck having a more powerful grip 
) escription, address | than any chuck ever offered. This seems a broad 


c. w. JORDAN claim, but we prove it to mechanics who will 


examine. Ask at your dealers or write us for 
4 Wayne St., 


| particulars, 
WORCESTER, MANS. | THE D. E. WHITON MACHINE C0., 
The “National,” 


|5 Oak Street, New London, Conn, U. S. , 
INDEPENDENT, 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St, London, E. C., England. 
UNIVERSAL, or 
COMBINATION, 


p)Est'd 1882. Strongest. Easiest to SKINNER CHUCKS. 


change. Best finish. Reversible Independent and Universal 
¥Jaws (patented) giving 5 changes Chucks, Combination Lathe 
including every possible position. Chucks with patent revers 
ILLUSTRATEDCATALOGUE sent. Liberal 











Pee’ | haa 
4. 


So, 














é 


ible jaws yr ] » 2 
discounts. Prompt shipment. W. WHIETLOCK, ll gy Mee ak u hoa 8. 
B39Cortiandt St..N. ¥.— Works,Hoboken,N J. late an S ¢ ace 





SKINNER CHUCK CO., 


New Britain, - -« oun. 
SEND FOR CATAL( 


Write The Pratt Chuck Co., Clay- 


ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 


- FOREIGN AGENCIES; 
Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
nae @ | Berlin, Germany; Se lig, Sonne snthal & Co. , 85 Queen 








WE a OTHERS FOLLOW. 


Sweetiand Combination Chuck, 


\ Reversible Jaws. Accurate, 
} Standard Independent,Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE, 


The HOGGSON 8 & PETTIS MFG. CO., New Haven, Conn. 





Victoria St., London, E. C., England, 





CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TemPLe Court, CHIcaco. | cevnery, 
New York Orrice, 182 FRONT ST. | MICH. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 








MABE YOUR TOOLS WITH A STEEL STAXP. 
XWE OWN STAMP WX) 
123 CHAMPLAIN ST. 
CLEVELAND. OH/0. ) 
SEND FOR PRICE LIST NO. 4- 


Llbro Worm and Worm Gear 


Consumes less 






SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., 





BROOKLYN, N. Y, 








CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


Sia 


power and gives 
better 
than any other 


results 
System. Infor- 
mation cheer- 
fully furnished. 


The Albro-Clem 
Elevator Co., 


SITTMANN & PITT, 41] & 413 Cherry St, 


353 ADAMS ST., BROOKLYN, N. Y. Philadelphia, Pa. 


The HOFPES Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Scale in Boilers. 
sing any kind of water. Hard Sheet Steel Trougha 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Cataiogue D. SPRINGFIELD, OHIO. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


AYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELAND’S TRANSFER JACK will remove and replace Drivers 
or Trucks without Jacking Up, and isnow in use on over 50 Railroads, 


SEND FOR CATALOGUE D. 


hf The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 
204, 206, 208 ald 210 EAST 43d STREET, NEW YORK. 





Special Screws and Studs 
in Brass or Steel. 


Gear Cutting, Sheet Metal Stamp 
ing, Automatic Machinery built to 
order. Send sample or drawing for 
estimate, 
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14”, 16”, 18”, 22” and 24” 
ATTENTION. ENCINE LATHES, 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE 
ROOMS OF 


Dawson & Coodwin, 
57 8. Canal St. 


CHICAGO, ILL. 


CHUCKING LATHES 


” 


I2, 


— AND —— 


52”, 80’ and 120” 


RADIAL DRILLS. 


Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 





i", 2", a22', 0: 2’: 


20” and 26” Friction Head. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, O., U.S. A. 


FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 





16” Engine Lathe 


with Turret. 





TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


Metal-Working Machinery 


IN NEW YORK, 
Write for Complete List, Catalogue and Prices. 


LAIGHT AND GANAL STS., 
NEW YORK. 


Also 51 NORTH 7th ST., 
PHILADELPHIA, PA. 


INGS 
YMAN‘ =; DON 


CESTE 
MAS el, ‘ 


STUART'S PATENT COMPRESSION WEDGE gj 


NO & KEY> SEATING. 
SLIPPINC. 


CHEAP 4s in MARKET, also the 
MPLEST and BEST, 








NO. 2 TURRET LATHE. 


THE GARVIN MACHINE 60, 
DERE =e 















wo 





SENT ON - dheg 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N.Y. 








AMERICAN WATCH TOOL C0. LATEST IMPROVEMENTS. 


NEW STYLE. 
NEW PRICES, 
A GROWING RAPIDLYin FAVOR 


The Highest Award at the World's Columbian Exposition. 


ise RIVETT LATHE 
FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents, 
Boston, Mass., and Chicago, Ill., U. S. A. 


The Yan Norman Universal Bench Lathe. 


Ww = attachments, com 
rises in one machine 
THE, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND lL NIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL co., 


Springfield, Mass, 










The most useful tool 
@ in any shop is the 





The Almond Coupling 


NEW quarter turn 
motion to replace 
quarter turn belts and 
= bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥ 


NoIrIsELSss. 








L.and, Favucower & Nosrow Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 











FOOT or POWER, 
For METAL or WOOD. 
tHe BEST. 


SAWS sas 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE, 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 





‘35 HARTFORD ST. BOSTON,MASS. 








THE BEST WORKMEN 


ARE USING 


 P, BLAISDELL & CO., 


Manufacturers of 


‘a Machinists’ Tools, 


WORCESTER, MASS, 


BEVEL GEARS, 


Cut Theoretically Correct. ~ 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
to 


Successor 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 






GROBET 
SWISS FILES. 









MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





ane Sah ObTaLoeur. SEND FOR 1894 CATALOGUE 


é PAR STER MACHINE SCREW CO. 









a ai 
Manufacturers of eet, Cap «& 
Machine Screws, Studs, etc. 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 

For Machines o Information address the 


fanufacturer, 
“THE AURORA TOOL WORKS, Aurora, Ind. 


| S. W. GOODYEAR , Waterbury, Conn. Builders of Upright and Radial Drills, 
























DOVVVVTVSVSVTVTVVVVTVVVOVTO08 
Announcement 








The Springfield Machine Tool Co. 


SPRINGFIELD, OHIO, 


Are now selling direct to the trade (heretofore ex- 
clusively to certain jobbers) their entire lines, em 
bracing 12'',15'' and 20’' Crank Shapers, Hand Fox 
Lathes, 26” Tripie Geared Belt Shaper, Cab. Tur- 
ret Lathes, Power Presses, Bench Str. Press, Arbor 
-~, Presses, etc. 
Prices consistent with the times. 
ri Correspondence invited. 
and 20° Shaper. 


Sooo OeVeVesesesessessesesese 


‘Springtield”’ 15’ 





The * 








LANDIS BROS., WAYNESBORO, PA,, 


Manufacturers of 


Universal and Plain Grinding Machines. 


Indispensable for first-class work. 
ical method for finishing. Only way perfect work 
can be produced. Water used in every operation. 
Fully guaranteed. 


Most econom- 


Have no equal for convenience, 
Send for Catalogue. 


England: Chas. Churchill & Co., 21 Cross St., 
London, E. C,. 


France and Belgium: Ad’Janssens, 16 Place de la Repub- 
lique, Paris. 


Finsbury, 





No. 3 UNIVERSAL GRINDER. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 












MANUFACTURE : 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, !!! Liberty St., New York. 
60 South Canal St., Chicago. 








W. C. YOUNG MFG. CO., "uss" 
FootLathes, Engine Latics. 


SHEARS AND PUNCHES. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 














can be made to produce in a given time. 
will do better nor more than ours. 
ascertain just what it'll do. 


A MILLER’S PROFIT 


Lies in the accuracy and amount of work it will or 


No machine 
Get our book and 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 








HAND LATHES. 
“SHINV1Id “S3HLVT 


Draper Machine Tool Co.. 


Successor to LATHE & MORSE TOOL C0, 
WORCESTER, MASS., U.S.A. 


SENT HER IN DECATUR FOR $2.00. 





MH A 





‘ first-class Center Indicator, also a first-class Outside or Inside 
Indicator combined in one tool. Just what every machinist or tool- 
maker wants and ought to have. Write for circular, 


J. T. SLOCOMB & CO., Providence, R. |. 


pi ie <a Mass. 






Standard Tool Room Lathe. ¥ 


Double Back Geared 
Head. 

, 11 to 21-inch swing. 
Make rs of Vertical Drill Presses, 12 to_50-inc h 
swing, Radial Drills, Gang Drills, Boiler Makers 
Drills, Radial Drilling and Countersinking Ma- 
chines, for ship plate and bridge work, Spec ial 
Drilling Machinery 

Engine Lathes from 11 to 21-inch swing, any 
length of bed, with sirgle or double back-geared 
heads and any style of rest, with or without taper 
attachment. SEND FOR CATALOGUE. 

FOREIGN AGENTS: 
CHAS. CHURCHILL & CO., L't'd, London, Eng. 

SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany. 

ADPHE JANSSENS, 16 Place dela Republique, Paris, France. 






TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING'S " PATENTS, 


For RIVETING, ‘sie, FORGING, 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 


Supplied in Great Britain to all H. M. Dockyards, The 
Fairfield Shipbuilding Company, J. & G. Thomson, 
Penn’s, Maudslay’s, and all the Railwé ry Companies on 
the Continent Krup p’s, Gruson’s, and all the German 
Dockyards and Railways, to Baldwin's, Altoona, Roan- 
oke and Scranton Loco-shops, and the leading ship 
builders and Bridge-builders throughout the world. 


LICENSEES AND MANUFACTURERS: 
FIELDING & PLATT, Gloucester, England. 
Ayply TWEDDELL'S SYSTEM, Linite, 

14 Delahay Street, - Westminster, London, England. 


Purchasers are Warned against Buying or 
Using Infringements of our Patents. 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE I. } - MARK, 


FIFE CUTTING & TAA MACHINE 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 


H 


- ¥. 





21 Atherton St., YONKERS, } 





Onpacity 
iq 2 in. diameter, 
24 in. long. 

2 BY 24 FLAT TURRET LATHE. 












JONES & LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 









Tools 





Ss 





Patent applied for. 


ARMSTRONG TOOL HOLDERS, 


For Turning, Planing and Boring Metals. Practical, all around, every-day 
Over 10,000 already in use. Two hundred workingin J. A. Pay & 
Egan Co.’s Shops 


> ARMSTRONG BROS. TOOL CO., 
om 7-78 Edgewood Ave., = 


SEND FOR CIRCULARS. 
my Cnas.Cuurcamt & Co., Ltd., London, Eng., Agents. 






Lathe and 
Planer 
Tool, 
MANUFACTURED ONLY BY 


wl : 
CHICAGO, ILL. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


‘Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St,, Finsbury, London, 









nse. 
esses 


ou 


J corrinateicutonD svRacusen.y 3 
ea ditititi titi ti NAY 


Eli 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite pemparions for Accuracy with all ame. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 








COFFIN & LEIGHTON, SYRACUSE, N. Y 





It 





Radial Drills . 


Most improved tools manufactured 


pays to know 


to-day. Special 


features found only on our make 


everything about them. Write to 


BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 


Cu TING 
OFF 

MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, MASS. 








American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 

Makers of Implements for 
Standard Measurements. 
Over 


52,300 


Use 










Crescent Gauge. Flat Bar Gauge. 





‘end for New Pamphlet. JAS. A. TAYLOR & CO. 





INSTRUCTION” MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING anv VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, and 


MECHANICS. 


Diplomas To bes 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 


Mechanics and Industrial Sciences. 
. SCRANTON, PA. 


awarded. gin students need 





4000 STUDENTS 





W.D. FORBES & CO., 


1300 HUDSON STREET, 


HOBOKEN, N. J. 


ee 


FINE MACHINE WORK OF ALL 


KINDS WITHIN THE RANCE OF OUR 


TOOLS IS DESIRED. 





Upright Drills. 


Thoroughly made, 
quick tooperate, stiff 
and powertul, Great 
capacity, Built for ser- 
vice. Best drill in the 
market for all around 
purposes, All sizes from 
21" to 36” inclusive. For 
sale by leading machine 
tool dealers, 


> J. E. Snyder, 
oars 








Worcester, Mass. 








U. 8. A. 


THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, shape 
or size. By means ot the 
improved upper guide 
bar, the tool is held 
rigid insuringa perfect 
ly straight cutthrough 
out thestroke. All chips 
come out clear of the 
working parts of the 
machine, Micrometer 
screw regulates depth 








: OD ofcut. Forrapid work 

—and exact duplication 

ay on — of same this machine 

—_—- —« — hasnoequal. Send for 
illustrated catalogue 


containing’ new rule for Standard Dimensions of Keys and 
eyways. 


BAKER BROTHERS, 365 South ErieSt., Toledo, Ohio. 


CURTIS & 











1) Spots “IS Uspary 99 


| P PE ( LAT 
AND » THe UTTING HE 
PI rh MMOH 
C; atalog lustrate ed Ver, 


CURTIS, 


— WATER EMERY 
yy) TOOL GRINDER 


. Has no pumps, no valves. No 
piping required to sup- 
ply it with water. Al 
ways ready for use, 
Simplest in, construc- 

tion, most efficient in 
operation, Send for 
Catalogue and Prices 


W, F.& John Barnes Co, 


1995 RUBY ST., 








=. ROCKFORD, ILL 
ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., 1 rp 


21 Cross Sr... Finseury. LONDON, é C.. ENG 
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WM, SELLERS & C0,, — | 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


Ss MACHINE TOOLS 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
=, Pulleys, Hangers, Oouplings, Ete. 
= INJECTORS FOR ALL CLASSES OF BOILERS. 








The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 









MULTIPLE PUNCH. 


BOILER, TANK AND STRUCTURAL IRON WORK, 





ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WORKS, PLOW SHOPS, &., &c. 









STARRETT’S FINE 


TQOLS 











Skilled mechanics prefer them. 


Live dealers sell them. Send 

for Gataogile. «5 «6 awe es 

L.S.Star rect 
ATHOL. MASS... U.S 














ADJUSTABLE HOLDERS 
INCANDESCENT LAMPS. 
Pocwln ECO. WORCESTER, 


«© © S® SEND FOR CIRCULARS. 





DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, 


oft ti} 
Baltimore, Md. 










PLANERS. 





MARIER, SEND A POSTAL GARD 


FOR A CATALOGUE TO THE 


STANDARD TOOL CO., 


ATHOL, MASS., U.S. A., 


MAKERS OF 


Machinists’ Fine Tools. 


I WANT TO BUY SOME TOOLS, 





AND I WANT THE BEST. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH, 


THE PERKINS DRAW STROKE TRIMMER, 





An Indispensable ~ 
for - ench Woo 
worke Latest an¢ ud 
Be eb Des sign. Infringer 
Prosecuted, Trial, no of 


=~ onde ers, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 
















ARTHUR'S “uN UNIVERSAL ” ROPE GRIPS, 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
PrP) STEAM PUMPS FOR ALL DUTIES. 
4) THE BUFFALO STEAM PUMP CO., 


WORKS, BUFFALO, N. oe 





s {76 JOHN STREET, N.Y. CIT 
155-57 CLINTON STREET, CHICAGO, ILLS. 


; JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
PumpPs, PowerR Pumps, Etc.. Etc. 


BRANCH OFFICE 








— 
24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


LOWVILLE IRON WORKS CO., ‘myers 


MANUFACTURERS OF 


PU 








For Boiler “jRm 
_ Feeding, other 
: Elevator _ purposes, 
Work, Send for 
Pulp Mills, ‘ m Circular. 

















71 Tr T Tl - INEICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893. Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 


MILLING MACHINES. 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL €0., 
MILWAUKEE, WIS. 


our 
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Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


reser" THE ARTHUR C0., *)éssine,are 


to us, 








” HENDEY MACHINECO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV 


15 incH To 25 


work in lron an 








SCHUCHARDT & SCHUTTE, Ber! 





15-INCH PILLAR SHAPER. 





PILLAR SHAPERS. 


Heavy, Powerful and 
Rapid Workers. 


Guaranteed strictly first-class i 
in every way. 


The 25 inch is adapted |. 
to the heaviest class of | | 


Mills, Engine Works, and 

Machine Shops, etc. 

Agents: CHARLES CHURCHILL & C0. Ltd., London, England, 
EUGEN SOLLER, Basel, Switzerland, 








KD 





INCH. 








d Steel 








in, Germany 


25-INCH PILLAR SHAPER. 
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THE aoweo* AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed Simple, c:mponnt, and triple Expansion 
and High — Engines. Enginés, High Pressure Boilers. 


}!} Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


me Buckeye Engine Co. 
m= No. 26 Franklin ave, 











SALEM, 0. 
ALBANY STEAM TRAP CO., ALBANY, N.Y. 

RETURN AUTOMATIC 
a. STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


m= Renewable Seat and Disc 


VALVES. 


| WEBER GAS & GASOLINE ENGINE. 
Simplest and most economical 
engines on earth. 
Fully Guaranteed. 
lm A boy starts it, requires only a 
few minutes’ attentio moa day. 
Guaranteed cost of running 1 
ie cent per hour per 
for catalogue. Address No. 414 
Southwest —- 
WEBER GAS A 
GASOLINE. ENGINE co. 
Kansas City, Mo. 


erayiosaste STEAM ENGINES 
. 12 to 100 Horse Power 


Every Eugiue Adapted to Heavy, 
tested under ~& Continuous Work. 
full — 4 SUITABLE 


“\ Tubular & Firebox 
BOILERS 


ae on has § 4 — 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d & Walnut Streets, 245 Lake Street, 
Philadel phia. Chicago. 


New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 

: OR GASOLINE. 


“OTTO GAS ENGINES AND PUMPS. 


25 to 75 Per Cent. Less Gas than ANY | 
other Gas "niieo doing the same work. | 












































THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 
sere, 


CATALOGUE OF OVER 300 
PAGES SENT ON AP- 
PLICATION. 





cecurate. 


S. M. BALZER, 


Manufacturer of Count- 
ing and Measuring 
Machines, 


| 129 Worth Street 
NEW YORK. 

















PUNCHING + SHEARING MACHINERY 
°° BOILER MAKERS ROLLS. 25 

> New Doty Manuracturine ©- 
_Wsfensn | 


_— 


» JANesviUE ae 

















Vrite 













ro ona | 
OF IMPROVED “- 


CoRLISS STEAM ee 


VARIETp 
in 40-6 


[amecere Poy e"amcd 


m FRICK COMPANY, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H.P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


S ENGINES 


WESTON ENGING “- *s 
PAINTED POST, 
pthc Banat ag 
Julian Scholl & Co., 126 Liberty St., N. Y. Ci 
Seranton Supply & Ma¢ chine cay Saggy Balt 
Hoffman-Russell Co Lee nee ago, Til 
H. M. Sciple & Co odd & Arch Ste Phila, Pa. 











—— 
ConTRAcTs 
TAKEN FOR 





WAYN = = 





(Tandem Compound.) 





AUTOMATIC 
ILIGIC SPEED 


WESTON 


HIGH PRESSURE BOILERS ees 


AND 


COMPLETE POWER PLANTS - 











fis s° ortlandt Street, New Y« wid ze Oty y- 
18 South Canal eee et Chi lil. 
D0) Oliver Street Ma 

i, Arch Stre sot’ Philadelphia, Pa. 








[ 





AMES IRON WORKS, ° “— 
- } ORR & SEMBOWER, 
. VERTICAL, HORIZONTAL, MARINE 
23 VERTICAL AND HORIZONTAL BOLLERS, 
: WRITE FOR CATALOGUE AND PRICEs, 


(INCORPORATED. ) 
116 ‘Eaborty St., NEW YORK. Factory at READING, PA. 





42 S. Clinton St., CHICAGO. 


= LIVE-BELT ENGINEERING C0, 


NIGETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 














Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 








JUST ISSUED. 


‘““USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings 


This handy volume is the only comprehensive work upon the uses of Compressed Air: if is accurate, 
readably written and beautifully brian upon heavy plate bap er. Price, $1.00, postage paid. Order of 
the publi shers, the Republic Press, 14 Lafayette Place, N. The Van Nostrand Co.:; G. P. Putnam's 
Sons, of N. Y.; Damreil, Upbam & Co. (The Old Corner B: - Store), Boston, Mass - Robert Clarke & 
Co., C incinnati, Ohio; The American News Co., and any book-seller. 


EVANS FRICTION CONE CO. 


ee —————— HANGING AND STANDING 
<= ———) CONES 
— rie MADEIN ALL SIZES. 


Thousands in use trans- 
mitting from 1 to 50H. P. For 
information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 


DRY STEAM. 































he: UNSURPASSED Ww olghe 42 lbs. bas 
drills from 3 to 
3 ENcine ASA 2 inches diam- 
P Simpson’ Ss Centrifugal REAMER eter. 
Steam Separator ’ 
p ' — Runs with Steam 
For Supplying Clean and Dry Stear . s 
te Enaines, Dry Houses, cte. | Will work in any —or— 
Place Separator as te se to engine position. e Compressed Air. 
as possible, the steam taking a spiral 
course be etwe en the ” thre ads causes 
the water to be thrown by c entrifugal 
force against the ontet r walls, while the 
dry steam goes through the small holes 
to center of pipe, Steam can enter at 
A or B, as nvenience may re auire 
also used ip nveying steam lon as 
tances, for Steam Hammers Dry Hous hep 
Water G Generators, and for all pur: . —_ 
ooene where Dry Steam is necessary. Manufactured by 


J Tot J.G.TIMOLAT, 
MD oo & O15. Flith Ave,, 
NEW YORK. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia, 








= ONOVER’ 


HANDSOME CATALOGUE ON 


SON NDENSER\ 
THE CONOVER MFG.CO. 39 Cortuanor Sr.NY. 


BOVE UUOO8 











Power Transmitting Machinery, 


8th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, > 


136 Liberty Street. 





CAN BE 
MINUTES. HAS A GRIP EQUAL 


PATENT INTERNAL CLAMP COUPLING. FORCING FIT, 
Ree ar 


WRT 
A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


APPLIED AND REMOVED IN A FEW 
TO A 








Estimates and Plans fur- 
nished for transmitting 
Power by 










Friction Clutch Couplings. #7 HOSIEOUTAL 
STEAM SIRENS, we Ez VERTICAL 
Bereta SHAFTING. 

17 Dey St., New York. — Also for Erecting same, 















AMERICAN MACHINIST 


JUNE 28, 1894 








BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. |. 


Machinery « Tools 


For use in shops manufacturing 


SEWING MACHINES, 


; Enetanp—BUCK & HICKMAN, 280 Whitechapel Road, London, FE. 
Germany—SCHUCHART & SCHUTTE, 59 Spandauerstrasse, Berlin, 
C. (Small Tools). 
Germany—G,. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
France —FENWICK FRERES & CO., 21 Rue Martel, Paris. 
France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux 





(Seine). 
aco, ILL. —FRED. A. RICH, 23 80. Canal St. 


No 12 PLAIN MILLING MACHINE. Cur 


THE NILES TOOL WORKS o., 
MACHINE TOOLS. 


Complete Equipments. 








HAMI aie 
OHIO 








NEW YORK, 







CHICAGO, 







BOSTON, 







PHILADELPHIA, 


PITTSBURGH. 











18-INCH SHAPING MACHINE. 


™ EW 
ED JENKINS STANDARD PACKING 









for Steam or Joint Packing, has no superior. 

It is manufactured in all thicknesses. It is 

JENKINS STANDARD ae not loaded to increase weight. Does not rot 

“tb or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & ES & Ch, 


es OF 


METAL-WORKING seat] | eae 
MACHINE TOOLS & i 


FoR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS. ETC. 


New York Office, 145 Eroadway. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(** SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


Second-Hand Machinery. 


GEAR CUTTERS. DRILL PRESSES. 

1 36" spur, rebuilt. G. & E. 
1 36” full, rebuilt. G. & E 
1 36” full. Brainard. 








Philadelphia, Pa. 






NEW 63-INCH LATHE. 





; 20 SIZES. | 
From 22’’x22"’ 

to 96x72” any 
{le ngth. 








1 16” Lever. G. M. Co. 


PLANERS MISCELLANEOUS. 


1 24" x 24’ x 5 ft. G. Bros. 
1 26’ x26’x8ft. G&E 


1 Davis Key Seat Cutter. Perfect order 
1 Morse Twist Drill Grinder. af 


1 Double Action Power Press. 


SHAPERS. 
1 18° Whitworth motion. 
1 20° G. & E. 


Address, GOULD & EBERHARDT, Newark, W. J. 


V-Slide Foot Presses 


1 No.3 Baker Blower, with Engine Bed. 





1 80’ Hand feed. GQ. M. Co, 


THE PRATT & WHITNEY CoO. 


——= HARTFORD, CONN. U. Ss. Ae 
MANUFACTURE STANDARD SIZE 


ees [ylindrial and Calger Gauges, 


Straight and Taper Solid Hand zE 
Reamers, Chucking and Shell § 
Reamers, Arbors and Steel Mandrels, 
Locomotive Taper and 
Taper Pin Reamers, Combination Lathe Chuck, Milling Cutters. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
New York Warerooms: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


BILLINGS’ BALL PENE 
MACHINIST’ S HAMMER. 


DROP FORGED FROM BEST TOOL STEEL. 
SUPERIOR TO ALL OTHERS IN DESIGN, 
MATERIAL, TEMPER AND FINISH. 


™ BILLINGS &€ SPENCER CoO. 
HARTFORD, CONN. 
Chicago Office, 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. 
France—L. ROFFO, 58 Loulevarde Richard Lenoir, Paris. Russ sta—/, BLOCK, Moscow. 


ee 
= oe —————————_—_—_—_—_—_—_—_—_—_<—<—<—— — 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


cA, UNIVERSAL MONITORS. 


£3 — 






































IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MANWELL & MOORE, 


Manufacturers and Dealers in all kinds ot 


acm” TOOLS AND Serr. 
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F, E, REED 
16-inch Swing 


FROM 





111-113 LIBERTY ST., NEW YORE, 
We carry the largest line of Tools and Supplies in the City. 





Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 


ENGINE LaTHES| 


GEO. 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. | 


WYMAN*GORDON 


WORCESTER, MASS. 











J. M. ALLEN, PresipEnr. 
WM. B. FRANKLIN, Vics-PrgsIpEnNT. 


7" W DROP FORGINGS F. B. ALLEN, SEconp ViIcE-PRESIDENT. 
OOD WORKERS’ VISES — J B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PRICES 


In order to reduce our stock, we offer 16’, 18’, 21" and 24” engine lathes, 16’’, 22” 
24" and 27’ planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18’ second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 



















PAT. DEC. 5, 1882, 
PAT, DEC, 4, 1888. 
PAT. AUG. 25, 1885. 








- J.M.CARPE NTER x. = 
PAWTUCKET.R.I. 





TERRI ERLE 
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